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On page 192, lines 5 and 6 from top 

For narrowly, and the hypopygium two large lateral spots on the Trli Hegmeut. 
yellowish white, etc. 

Head narrowly, two large lateral spots on the 7th .segment and tlo' hypopygium 
yellowish white, etc. 

On page 258, line 13 from bottom 
For 'he icord pupa read pupa*. 

On page 262, line 6 from top 
For margin. On the outer .surface, etc. 

Read margin, and on the outer surface, etc. 




LIFE HISTORIES OF INDIAN INSECTS : 
(HYMENOPTERA). 


UY 

GOBIND RAM DUTT, b.a„ 

Assistant to the Imjxrktl Entomolonist . 

FAMILY MUTILLIDj; . 

Mutillids, otherwise known as Velvet-ants, on account of thi? 
velvety pubescence on the abdomen of the females, arc commonly 
seen at Pusa from March to October, every year. Males have long 
graceful Yvings, generally smoky in colour, but the females are wing- 
less. The former arc seen flying about on plants, and the lattei' 
running about on the ground like ants, from which they are distin- 
guished by the absence of nodes, between abdomen and thorax, 
which are so conspicuous in the ants. Whenever a male. Mutillid 
is observed flying close to the ground with wings well spread out, 
head sometimes drooping, sometimes raised, just skimming oviu- 
the surface of the soil, now touching it, now receding, it is probably 
in search of a female wasp. On finding her, it swoops down and 
carries her off by the neck. Pairing may talce place at any conve- 
nient locahty, on a branch of a tree, or elsewhere. If disturbed, 
they usually fly away together ; it is .seldom that they part. The 
fact that the male shakes the female at intervals, mentioned on 
p. 187 of Mr. Lefroy’s ‘Indian Insect Life,’ has been observed by 
me in the case of Mutilla sexmacithta. Swed. 

lYmalc Mutillids sting badly ; the sting i.s very poignant, but 
causes no appreciable swelling. 1 was once .stung by Mutilla durga, 
Bingh. S in the palm of my right hand ; the pain caused was very 
severe, but lasted for only 5 or 6 minutes. 


1 
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Mutillids lead a parasitic life upon other Aculeate Hymciiop- 
tera. 1 bred from the cells of Scelifhron madmspalanum (F.) ;i 
.Mutillid wasp which is identical with Stemmutilh, oglam. Cam,, iu 
all its structural features, but has the basal abdominal segment 
black, not red. 



Fig. 1. Mdtilla srxmaculata, Male. 

{I. T. L.) 

Mvtilla poonaensis, Cam. 9 , Mutilla metallica, Cam. 5 , and 
Mutilla yerburyi, Cam. 8 , were reared, from broken clay cells which 
were unmistakably those of Eumenid wasps. 

Mutilla regia, Sm. & 9 were reared from the cells of Eumenes 
conica, F., and once from below the sandy soil where Bembex orien- 
lalis, Handl., PMlanthus fulcherrivais, Sm., and Palarus spp. were 
nesting, I obtained a cocoon from which emerged a very prettv 
female MutilHd, probably, an undcscribed species (PI. XIV. 
Fig. 6). 

Economic. Excepting the cases quoted above, it is not known 
what other species are parasitised by Mutillids, and this is the chief 
point about which definite and accurate information is required, 
before the economic value of this family can be determined. 
Secondly, we should also ascertain the economic position of the 
parasitised species, i.e., whether they are beneficial, useful, or 
injurious. The results, based on whatever little has been investigated 
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liy oil the subject, iii individual cases, are given below. As 
iiforcsaid MtUilla regia, Sm., has been bred on Eiimeiies conica, 1>'. 
This Eiimenes, we know, stocks her cells with paralysed cater- 
pillars, which are generally injurious insects. MutiUa regia, Sin.. 
IS therefore an injurious insect in as much as it parasitises an 
insect beneficial to us. MidiUa ijcrbiirfii also for similar reasons 
IS an injurious wasp. Next consider the case of Sleitomiililla ogkiiia. 
Cam., which has been bred from the cells of Scelifhron madraspata- 
Hiim (Pabr.). S. madraspataiiiim (C.), stores spiders in her cells ; 
spiders are, I think, beneficial to .some extent {ride my note on 
the subject under mudmupahinum (P.), pp. 213 — 14). It 

follows from this that the Miiiillo in question is a beneficitil 
insect in so much as it checks the spread of an injurious one. 

FAltILY THYNXlDdi. 

There is practically nothing on record its to the habits of the 
Indian species of this family, which contains only two Indian genera. 
Metlwca and Lncara. Of the former only one species, Melhocu 
hicolor, Pam., occurs at Pusa, and of the latter we have only one 
representative, Iswara liiteun. Westw., in our collection, the speci- 
men having been taken at Sargodha, Punjab, in July 1906. 

Genus .Methoca. 

Melhoca hicolor, Pam. 

The female rvasps of thi.s species arc \vingle.ss and walk about 
actively like ants, constantly moving the abdomen up and down. 
The resemblance of this female wasp m shape and colour to the worker- 
of the common black and red tree ant, Sima rujonigra, Jerd., is very 
striking. They differ however in size, the former lieiiig constantly 
smaller than the latter. The doubly constricted thorax of the 
wasp IS easily mistaken for the two abdominal nodes of the ant 
(PL XIV, Pigs. 4 and 5). 

The name appear.s to be pre-occupied, havdng first been u.sed 
by Say in 1838 (vide Boston Journ. Nat. Hist., Vol. 1, p. 299). 1, 
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therefore, call this species MetJtoai nifonigra, after the ant which 
it resembles so closely. 


FAMILY SCOLIIDiE. 

There is very little on record as to the habits of the Indian spe- 
cies of this family also. At Pusa representatives of all the genera 
excepting one (i.e., Liams) are found. Mijzine dimidiata, Guer. , Smlia 
fjmdri'piistulata (F.), Elis anmdala (F.) and Elis thoracica (F.) are 
amongst the commonest species obtained here. During the months 
of July and August the male wasps are seen in large numbers 
hovering on flowers, or on grass under the shade of trees, ami 
from March onwards the female wasps are seen flying singly close to 
(he ground, probably in search of beetle grubs, which they have 
been known elsewhere to parasitise. Only on one occasion, while 
digging up an ant colony situated on sandy soil where I used to 
observe Elis t/ioracica hover and disappear in the soil, T secured a 
hard oval black cocoon, very similar to a dried ball of goat’s dung. 
It did not look at all like a cocoon, and while 1 was pressing 
and examining it, it broke in my fingers and the resting larva inside 
was badly injured. 

The cocoon may not be of Elis tltomcica oi' of any other Scoliid 
wasp, but the facts that Elis thoracica was constantly flying tlierc 
and that I obtained cock-chafer grubs (which are believed to be 
parasitised by flie wasps) from the same locality, make it a possi- 
bility. However, on such frail grounds T cannot express an 
opinion. 

Relation between Myzine dinddiata Gudr. and M. madraspatanu. 
Smith. 

I have made a series of observations on the above subject. 
()n 1st July 1908 I noticed Myz ine dimidiata flying in large numbers 
over dead and dried leaves under a Sarish (Albizzia lehhek) tree. 
.411 the specimens captured proved to be males without any excep- 
tion. I could not guess what they were about — ^was it mere frol- 
icking or what ? The only thing they did was to sit occasionally 
on a blade of grass for a couple of minutes and to fly away again. 
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I watched them daily for some time. On 10th July 190S 1 marked 
.1/. madmspalana ? hying there. One dimhUata ^ jiinipi'd on 
her knocking her down and then flew away. Another dimidiala ■ 
follow(Ml suit, but nothing of any consernience happened. I'liis 
made me suspect some relation lielween the two. On another oc- 
casion f saw a dindrfmto sitting r|uietly over pieces of broken bricks 
for an unusually longtime. 1 went nearer and saw something mov- 
ing below. On closei- examination it was found to be a wiiigci 1 insi'ct . 
and when the dimidiala flew away 1 discovered that the hidden wasp 
was no other than .1/. mmlrasixdami. This incident supported 
my former conjecture. I continued watching them, and at last on 
1,5th July 1908 I caught dimidiala ■ and nnn/wspa/ana S'’ actually 
coupled. 

Two iiuportaii! conclusions can he drawn Iroiu lire above ob- 
servation : — 

(/) that M. dimidiuia and J/. madr(mp(ilaiM are not two 
distinct .species lin( are male and female of tlii' same 
species, or 

(ii) that in thi.s genus males and females of diflorent spccie.s 
can breed together indiscriminately. 

i support the first inference for the I'cason that the late Col. 
Bingham, in the Fauna of British India. Hymenoptera.” Vol. 1, 
divided the genus Mi/tiiie in two parts : 

(,-l) Kemalcs only known. 

{/>’) Males only known. 

M. mad irm pula iKi is mentioned under A. and M dmidiala 
under B. 

it appears that ihese wasps were never captured before m 
cop,” and since there is not the least re.semblancc between the hvo 
in colour and shape they were described as distinct species. Dif- 
ference 111 colour is a matter of no great coiiseiiucnce in the de- 
termination of sexes amongst Scoliids. We (iiul in EUs aniwlata ^ 
and 5 another instance of the same kind. The. male is smaller and 
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more slender than the female and bears transverse yellow bands 
on the posterior margin of the abdominal segments, whereas the 
female is robust, and black ivith white pubescence. 

FAMILY POMPILlDiE. 

Genus Macromeris. 

Macromeris violacea, Lepel. 

In the '' Fauna of British India. Hymenoptera,” Vol. I, the late 
Col. Bingham remarked regarding this genus as follows: ’■'The 
habits of the .species belonging to thi.s genua are almost unknown' 
Once I observed a female carrying a large hairy spidei' (Heteropoda 
Kemioria) to a chink in a deserted wooden house, in the forest.s 
m Tenasserim, and there is no doubt she was storing these as food 
for her future progeny. ’ By the lime of the publication of Mr. 
Lefroy s ’ Indian Insect Life ' I had obtained only larvte and pupa' 
of this wa.sp, and the limbs of a spider in one cell. Since then cells 
containing eggs have also been found, and I have succeeded in study- 
ing one life cycle of this interesting and rare wasp which is a.s 
follows : — 

The female wasp constructs dark brown cells in hollows or unclei 
the raised portion of bark of ohl trees. At one and the same spot 

as many as lialf a 
dozen of these cells 
may bo found. The 
general shape of tlicse 
cells is long oval, 
length about 22 to 2(i 
mm. and breadth 
about 1 A to 17 m m, 
(Fig. 2). .Materials 
used by the wasp 
m constructing these 
cells are various , e.q.. 
clay, sand, chewed 






EXPLANATION OF PLATE XI 


.'J‘.(Ci(.’tUKn.^ riuiaMt, 

1. Spider beaiinjj an ej'j' of the v.-asp. 

*2. Two days’ old larva of the- v.'a:>p. 

3. Full grown larva, dorsal view. 

4. „ 5 , „ side viow. 

0 , ,, „ j, spimiins cvKOoii insido a veil. 

6. Pupa, dorsal view. 

7, ,, side view. 

5. Imago, flyiug atvitude. 

AM niHgiiified % ' 1 . 
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up vegetable matter, some gummy substance, etc. The 
outer surface of these cells is rough and rugged, granular and 
superficially ridged, but the inside is quite smooth. The front 
near the upper end is flattened and is thimier than the rest of 
the cell, and it is this portion which is pierced by the wa.sp at 
the time of emergence. The lower end of a cell is stuck on one 
side against the trunk of a tree and the remaining part of the 
cell stands out at an acute angle. 

In each cell a single big spider is stored and on its ventral .side 
near the base of the abdomen is laid an egg. (PI. XI, Fig. 1). The egg 
is milky white, long and a little curved ; length is 5 ram. and breadth 
a little more than 1 mm. 

The egg hatches in about 2 days, and the young larva thrust- 
ing its mandibles into the abdomen of the spider begins to lap the 
body juice. The abdomen consequently shrinks and tiic postorior 
spinning-mamill® become distinctly visible (PI. XI. Fig. 2). As the 
larva grows it eats voi'aciously and the spider is completely 
finished in four days ; nothing hut the claws are left. The larva 
i.s full grown then and measures when strelchetl, 28 mm. long 
and 6 mm. broad (PI. XI, Fig. 3) ; the head usually remains doubled 
below the thorax (PI. XI, Fig. 4). It tapers gradually towards the 
head end and at the prothorax it is ‘>0 nmi. wide. T’hc head is 
wider than the prothorax and is 3 mni. across. It is light brown- 
ish in colour and bears two slightly pinkish lines which converge to 
the vertex. The apical portions of the mandibles are reddish. 
'Ihe body is divided into indistinctly marked segments and is 
margined laterall}'. On each side of the body there are circular 
spiracles, d’lii' integument is transparent, and through this 
white round particles of fat are seen moving forwards and 
backwards. The general colour of the larva at this stage is 
greenish gray. The larva spins a brownish cocoon inside which 
it pupates (PI. XI, Fig. 5), but before actual pupation takes place 
it rests for about 5 or G days. The colour of the laiv.i in this 
■ resting stage ’ turns to delightful pale yellow and the lai\ a begins to 
contract a little m size. Below the larval skin beeome,s visible, 
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though indistinctly, the future pupa. Ultimately the larval skin i^ 
shed and the true pupal stage commences. The pupa is of ivorv- 
whitc colour and possesses all the limbs of the perfect wasp 
which are symmetrically folded on the venter (PI. XI, Figs. 6 and 7), 
In general form the pupa resembles otliei' Hymenopterous pupa' 
except in one particular, that the abdominal segments are furnished 
with lateral ‘ ’’ ’ shaped proces.ses. Of what use are these to the 
pupa I cannot venture to say definitely, but I fancy that the a Ixlo- 
ineii when resting inside the cocoon on the.se ‘ forks ' is very secure. 
Gradually changes in the colour of the pupa set in from the head 
side. T'he eyes turn pinkish to begin with and then blackishness 
appears on them and also on the thorax. This black colour slowlv 
spreads towards the abdomen till on the 1 1th or 12th day the whole 
insect becomes quite black. On the 13th or 14th day after pupation 
the thin pellicle covering the pupa is shed and the wasp emerge, s 
(PL XI, Fig. 8). It leaves the cell a day afterwards on getting dry. 
Thus from egg to imago it occupies about 4 weeks. 


Kpg stagi' .. ... .. .. 2 days 

Larval stage ... ... ... 10— lld.ays. 

(including ‘ Resting stage’ ) 

I’upnl stage ... ... .. ... ... U days. 

2*1—27 days. 

Genus Pseuuagenia. 

.•Vmoiig the species belonging to this genus those found at 
Pusa are P. blanda (Guer), P. ch/'pcala, Bingh., P. Icevtcuk, Bingli.. 
P. wfjina (Smith) and two undetermined species ; but none of them is 
common. 


Pseudagenia blanda (Guer.) 

Pseitdagenia blanda ? constructs clay cells in places hidden 
from external \dew, such as natural crevices, cavities and hollows in 
big trees or under their bark, etc. She is strictly a wasp of the 
jungle, never coming into our houses like Sceliphron or Eimenid for 
nest making. There are only two cells in a nest (so far as I have 
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ascertained) and these are construeted in jiixrapo.sitioH. one fell 
licing smaller than the other (PI. XIII. Pig. 3). I’lom the .smaller eell 
emerges the male (PI. Xlll. Fig. 4 & PI. XIV. Pig. 2). aiul the female 
from the larger one (PI. XIV. Pig.. I). The male cell is 13 m.m. long 
and the female cell ahont 17 m.m. These cells are verv similar 
ill shape to tlio.se of Scflipliroii iiiiHlrdxjUitdiKiih. lail are lon- 
stantly smaller in size. Oni' more peciiliaritv has heen noticed 
in them that near the toj) then* are iinariahly li.xed some cla\- 
halls ill the .shape of knobs (I’l. .\lll. Pig. 3). I cannot guess 
what utilitv these are to the wasp e.\ce|)ting that tliey giic to the 
colls more or le.ss the rottglt appearanee of the mieven stirfaee of 
the bark of trees on wliicli tin* cells an* eon.strticted. 

In each cell otn* spider of mi'ditttn size is stonal. and on the 
ventral side of the abdomen near the ba.se the egg is laid trans- 
versely. The larxa. as usual, on halehiiig feeds on the spider, 
after cotrsumiiig which it spins a thin hrowtiish cocoon inside which 
it pupate.s. The wasp eiitevge.s thfottgh a hole made in the fop of 
the cell. 

The male wasp of this .species does tiot apjiear to havi* been 
described yet. 1, therefore, de, scribe it as titider ; 

Pseadcujenia blanda lOtier.) — (J’l. Xl\’. Pig. 2). 

Head, thorax, and nhdomen pfitino.se ; portion behind the 
eyes, the side.s of the pronotum. plettra. and the sides of the median 
.segment covered witli longish thin wliitc puhoseence, rhe clypeiis 
large, convex, and its anterior margin slightly situtatc ; eyes eoii- 
\erging both aiiovi* ami below. I’ronotnm short, slightly traii.s- 
vcrsely silicate along the po,sterior margin : median segment long 
rounded with a gradual .slope to the ape.x, transverse wavy stiia- 
tions along its middle portion wliieli is without |nthe,scenee. its ante- 
rior lobe is deeply longitudinally impressed and hears faint trans- 
f'erse striation.s ; legs long without spines, ealcaria ol the hind 
tibise about as long a.s the ‘2nd tarsal joint, abdomen ftisifonn. 
Bluish (in certain strong lights black with a hltiisli bloom) with a 
thin silvery pile ; the palpi, labrum, matidiblcs at apex, clypeus 
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except a (lark brown spot in the centre, face to a little above the 
base of the antenna in the middle and up to the vertex along the 
inner orbits of the eyes, the scape of the antenna in front, all the 
co.xa; in front, apical margins of ,scgiuent.s 1 to h of the abdomen 
hiarrowlv, and the hyjiopygium two large lateral spots on the 7tli 
segment, yellowish wlnti' : abdomen tdack with a bluish bloom ; 
b.ise of the mandibles and anteiinie black ; the femora orange red, 
tlie tiliiie and tarsi duskv brownish black; wings hyaline and 
ii'icleseent. apex of the forewiiig narrowly fascoiis ; iierviires and 
ti'gnhc t('stac('ons. 

Length K'.j mm. Mxp. 14 mm. 

/I’ctnimioc. -Tilts wasp eoiisirncts cells in pairs, but it is not 
known how niaiiv such pairs are built by one wasp. If after 
conslructiiig the first pair of cells, she dies or is incapable of 
laying more eggs, I .should class her as neutral from an economic 
point of view. We have .seen .she lay.s tip a single spider in a cell, 
and as this wasp is never alntndant at any time of the year, the 
iiuniber of spiders dosti'oycd is insignificantly small. Consequently 
the liarm done by this wasp is negligible. 


I'nKuiUujeiua cli/pealu, Bingh. 

The nesting ha bits of this wasp are very interesting, and i eaniiot 
do better than quote here one of my observations on the subject. 



FliJ, NeS'XOB a’KUi’HKON CORO.MAXDKLICUM 0(ClM‘!Krt 
BY UAiiEMA CLYl'KATA X (I, I. L.) 


■ ■ From a veiy 
big clay nest (Fig. 
3), removed from a 
hollow in a tree, 
emerged Pseiidagr- 
uia djjpeata. male 
and female. The 
nest appeared to Ite 
decidedly that of 
some Sceli'phivii 
wasp, probably of 
S. coronMnddicuii' 
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(Lepel), but the emergence of the Pmidat/ni ki . which is ii,ii „ 
parasite, was indeed puzzling. 

“ The first essential thing to deternime was what .spccios had 
originally constructed the nest. Of all the imui nest .•oiistnictmo 
wasps found at Pusa, Sceliphroii (vromundcliann alone could make 
such a big nest. However to ascertain this I closelv e.\annne<l the 
underside of the nest. If it were actuallv the nest of Scrll pluoi, 
rofomandelwiim, T argued, there must have been a few large cidls of 
equal size more or less in a line. Xo doubt there was oiu' big emp1\' 
cell visible on tin' lunlersith'. On the right hand side of this cell I 
removed a little day with a knih' ; a cavity apjieared. and I opened 
it little by little till the cavity pmved to lie another cell (of tlie same 
size as the first one) eontainitig hroken limbs (if spideis. ■Simi- 
larly on the loft hand side of the 1st cell I opened anotliei' cell of 
the same size coittaitiing dried and broken liinbsofa wasp, but from 
these broken limbs, the wasj) could not be delitiiti'ly deteiiiiined. 
Thus seven cells were diseovt'red in otic line, and from one of these 
I obtained a rotten spttcimen of ficdiphron eoveicd 

with fuugus growth. This decided one |)oint. 

'* Again, in some of the cells 1 foutid emjtty hrown cocoons of 
the Sceliphroii containing small clay cells in wliieh were seen thin 
vellowish empty or inhabited cocootis. 

" In some eases in a .single cell oi the Sa-liphroii tlicrc were 
noticed two smaller clay cells. I'ach cotitaitting a bill grown larva 
or a pupa in a thin yellowish cocooti. Again, all round tlie.se sew'ii 
colls and on the margin of the big nest, smaller cells containing tlm 
above mentioned larviT? and )ni))a' in cocoons were di.scovei-ed. 

“ Krom the above mentioned facts I coiu hide ; 

1. That the nest was oiigiiially constnieted bv Serh idinin 
corormndelkum ; 

2. That when the wasps had emerged from almost till the 
cells the emptv cells were utilized hv Pui-ndagcnKi rhjp&ilo toi 
nesting ; 
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3, 'I’hat when all the empty cells were occupied more cells 
wi'i-c added on to the margin all round.” * 

It may he interesting (o know how to distinguish externallv 
a coi'outoitdphctfut nest occupied by P. cliipcttfci- from a nest wliicli is 
unoccupied. The test is simple : Hceliphroii coromamMkum is a mucli 
bigger and .stouter wasp than Pneiidacienia clupeala. Naturalh 
enough the former is cajiahle of carrying much greater quantity of 
luiul at one time than the latter. Thus when mud pellets an- 
thrown at random on the eompletioii of the nest by the Sceliphrou. 
the nest a.ssumes an ugly appearance of one lump of mud, wherea.s 
the P^('i((l((<ieni(i eocers the outer surface of tlu' iiest all over 
with fini' .small round clay halls which are laid regularly side bv 
side (Plate XI 11, Figs, i & 2). 

In a cell of Pscmldfieiiki clppealu oiilv one .spider of a moderate 
size is stored. On the underside of the abdomen of the .spider 
the egg is placed transversely, and not inclined to one .side of the 
alxloiucu as in the ease of Scdipliivn wasps. P . chjpeata takes 
particulai: care to lute oil the spider's legs before egg laying ; thus 
minimizing the chances of rlestruction of the egg from the leg 
strokes of the spider administered during moments of convulsive 
agony, and ensuring to some extent the security of the. larva from 
similar disaster when it is biting into the abdomen of its victim. 

The ege is about 2 m.m. long ami 0’4 m.m. broad ; white, long 
and cylindrical witli ends rounded. About ti days after hatching 
the larva linislics its spider and is full grown, It measures 
then 9 m.m. long and 2 m.m. broad (one larva iiica.sured 10 m.iu, 
long and 3 iii.m. broad ; probably thi.s was the larva from which a 
female was]) was to emerge). (Jeneral colour of the larva l.s gray. 
It looks very .similar to the larva of Hccliphmii madraspatamini 
in colour and general appearance. The integument is thin 
and transparent, and through it are visible round white particles 

* Note, — lu Jnlj un !• 1 removed from a tree a mud nest of ScclijiJtroit coroinandclicmi' 
from ■w'bicli emerged both the wasps roromandelicuvi. and I'.^eudagenia chjpc'^td’ 

It shows that the does not necessarily wait till all the wasps from the cells of u 

nest have emerged, but occupies or adds her cells on to it even if some of the cells are inbabite t 
by the Scf^qdrrioi larvae or pupa. 
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(of fat) moving to and fro. The prothorax has not tliose fleshy 
tubercles which are so conspicuous in Sceliphron madraspalatinm (F.) 
larvse. That portion of the body reprcsontiiig tlu' abdominal 
segments is margined laterally and the marginal area is indented, 
bearing blunt fleshy triangular tubercles. Thei'i' are 14 segiueuts 
of the body including the head which i.s bigger and hroailev than 
each of the three succeeding thoracic segments and smalb'r and 
narrower than the central ones. On the front there an' two slanting 
lu'ownish lines converging towards the vertex. 

The full-grown larva spins a thin yellowish brown cocoon insid<' 
which it rests and pupates. ;\s soon as spiuniug is liiiisheil the larv.i 
discharges excreta whicli do not form a long coutimious mass as 
in the case of SceJifhron larvte. Inn .a string (d' pointed hends. * 

Enemies. — Two pni’asites have been bred from I’st’iiihujeitia 
(iijfedtu. one Kyiuenopterou.s ([chuemnouida') and the otliei' 
Dipterous {Hyperahniu s)).) The full -grown larva of t he formci' spins 
a separate thin white cocoon in the cell of the liosi. while the lattei' 
jmpates inside the wasp cocoon. Once the Hi/pnvhund maggot gets 
at the wasp larva, the former finishes the laft('r within ihrcc or foni 
days' time and rapidly increases in size (h'ig. 4). When full 
grow'ii its length is 11 '5 lu.iu. and hroadth ni.in. at its \vid('st 
])ortion. General colour is yellowisli white. I he distinctly marked 
sesmeiits of the body are ten ; but on taking into accoiiiit the faint 

O' 

transverse impressions, on the ventral surface, they mimlter twelve. 
The anterior portion is rounded, smootli. There aiv no mouth 
parts visible, but jnst in the centre on the front side, there is seen 
(under a microscope, of course) a thin curved heak-like pincess. 
reddish-browm in colour. On cithci' side of the 1st autcrioi segment 
is visible a spiracle, semi-circular in shape. On the last segiiieni 
but one on either side, there is another spiracle <'ircnlar in form. 
The integument is very thin and transparent. Below are almost 
round white particles of fat accumulated together and arranged 

♦ Note. -This holds gowlnnly when larvii! are put in ill! open slass ctii' ilde where they 

cannot spin a regular coyoon. 
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in lieaiitifiil iiidentcil patterns near the iniddle portion of ti,.^ 

rests inside the Pseiidufjeniii 
cocoon in a curved position. 
Resting period lasts from 
to 6 days in summer, after 
which the maggot casts oti 
its skin ; and this is an in- 
dication that the pupal stagi' 
has commenced. The pupa 
is (piite a curious object. 
It has no .similarity either 
with the maggot or the fly. 
The head end is fiirnishefi 
with 8 spines, the tail \ritli 
two, the body with long red- 
dish brown hair, and the 
iniddlo segments above with backwardly-pointing thick short spines, 
'[here are eight ear-shaped spiracle.s on either side of the. body ; 
but there are no spiracles on tlio first and la.st segments (reckoning 
from the head end). The pupa is of a yellow colour in the begin- 
ning (excepting the spine.s and hair which are reddish brown), but 
gradually the head, thoracic .segments (and wing pads) turn dark 
brown and become darker till just before emergence of the fly these 
parts bcconi(‘ very dark brown approaching to blackness. 

'[he pupal .stage lasts for 12 d,ay.s in summer. Emergence 
takes place just in the same way as in the case of Hyperalouia 
sphynx, described under Sceliphron mmlms'ixUanum. But one tiling 
is worth mentioning ; when the pupa is lying in a glass crucible 
on one side, it turns on its back at the time of the emergence 
of the fly, thus resting on the backwardly-pointing spine.s with 
which its back is furnished. 

Economic . — Although this wasp also stores a single spider in a 
cell, yet 1 will put it down as an injurious insect ; for in a single 
nest there may be as many as eighteen (more or less) colls which 
means destruction of an equal number of spiders in one brood. In 


.segments. The full grown maggot 
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rhe following brood there will probably be .six females (allowing nne- 
tliird the number as parasitised and one-half of the remaiiuli'v as 
males), each paralysing IS (more or li'ss) spiders. Similaiiv in 
the next brood from each of these six nests six fimiali' wasps will 
emerge, each storing 18 spiders iti her nest. Tints there will lie 
an enormous number of spiders paralysed ttiid destroyed hv this 
wasp during a year. The spiders stored in cells beitig the web- 
spinning species are useful {dde tny remarks on the sitbject tinder 
Scdifhron mad raspaian nm). 

I^seiidmpmia spp. 

Four clay nests, consisting of snitill delicale cylindrical cells 
arranged in double rows were removed from tin' trtmk of a I’ipal 
tree in July 1909 (PI. XIII. Fig. 5). The largest nest contiiined 
eleven cells. Each cell metistired 9 to 10 m.m. long and about 3 m.ni. 
broad. Only one spider was stored in ti cell and an egg laid on its 
abdomen, and in this respeci it agreed with /Vi/f/nt/cttm tii/peata 
and Pseudagenia blanda. Mtiles iind females of att ninlescribed 
species of Pseudagenia emerged from these cells (PI. XIII, hig. fi). 

In March 1909 1 found a big deserted nest of Pceliplimi enm- 
iiumdelicum constnictefl in ti hollow of a tree. .Vll the cells but one 
were empty. This one cell did not contaiu th<' S< eh pin on larva dt 
pupa, but was found to be inhabited by the pitiae of a Pompilid 
wasp (Pseudagenia). The cell was divided iitio four smaller cells, 
and in each was found a piipti encased iit tt creaiu coloured thin 
cocoon. An undescribed species of Pseudagenia emerged from these 
also. 

Aporns cotesi. Cam. 

These tiny active Pompiiud wasps are commonly seen tit 1 usa 
during March, each year, on sandy soil by the riverside, chasing 
small ground spiders. Their nests are probably under ground and 
are stocked with spiders. On 14th June 1909 1 dug out one cocoon 
of this wasp. On opening this I found the larva ' resting ' inside, 
and in this state it remained for over two months. The cocoon was 
of a reddish brown colour and club shaped. 
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Size : — Length 16 m.m. and 

Breadth 3-5 m.m. at the widest part. 

The wasp emerged on 27t,h August, 1909. 

F.iV.MlLY SPHEGIDiE. 

T’his is a very large family containing nearly 40 Indian genera, 
lepresentatives of nearly all of which are found at Pusa. The genus 
Hceliphroji alone has been studied in detail, but a few observations 
concerning the habits of other wasps of this family have also been 
made and tliese are recorded here. 

Xotoc/onia siibte/isellata (Smith). 

I have nothing in particular to add to the habits of this wasp 
given in ' Indian Insect Life," but I may quote liere one or two 
oliservations from mv Note-book dealingwith the snbiect in detail. 

Pusa— 13th Pel).. 1908. 

■‘Notieed Xotof/onid auhlesseUata 9 Hying on sandy soil, on 
the left bank of the riviu-. 8he .selected a spot and began digging 
there. .small hole was dug up in the beginning aiul then she 
removed the loose soil ; went into the hole a .second time, dug fur- 
ther down, and came out again with loose soil. (The anterior 
legs are turned into a loop to carry the soil out). This .soil was 
heaped up close to the mouth of the hole, but as the heap assumed 
an appreciable heiglit. .she got to the top and demolished it by kick- 
ing away the soil by her hind leg.s, to prevent its falling back into the 
hole. She must have been digging for about five minutes when, 
from a hole just close to the one dug out by the wasp, there jumped 
out a .small white imniatui'e criclcet. 'I’hc wasp was inside the 
hole, but she somehow learnt that her prev had escaped ; the 
cricket came to the place where 1 wa.s .standing and hid itself undei' 
my glass topped box wbieh was lying on the ground. The wasp also 
hastily came out of the hole, and finding another hole close by 
('iitercd into it. I got hold of the cricket and thru.st it in the hole 
behind her. it jumped out again, but was closely pursued by the 
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iv.isp. The ei'iokcl sIiowA'd luueli agililv, liiil was in a monu'n) in 
ilie grasp of the wasp. SIk' slung it on the niuler-shh'. neat the 
jiio-iiiesostemnl suhire. ,\s soon as the ]>oi.s(m was injected Ihe 
(ticket, wliich was so active jtist a iniimte before, lay inotioitless. 
though not (lead. The wasp left it and stirveyed it itroltably witli 
a sense of relief and satisfaction. I’restnitly she. jnniped on its back, 
and, gra.sping an anienna. sat as if in a riding posture. Site tool; 
filin' or five one-foot flights with the li(>avv load and ulfiinately liew 
awav front mv sight behind the Tnr jtlants wliieli were growing tliiek 
clnse to the fiidd wlnn’o I made this oliservation.' ' 

' ‘ Another :V. si(hlessrllal(i dm: out a erieket from its linrrow. 
stung it iind earritxl it to its nesi wliieh was sitnati'd in sandy sod 
underground. .Just close to this nest she alighti'd from the back 
of the cricket, caught hold of an antenna and entered Ihe nest 
moving buck wards facing the erieket." 

.Uiiltan City (PnxjAu), ]4th April lOOS. 

“ At the foot of a wall there was a lioh'. in wliich 1 nolieesl J/O'is 
hn’movrhoidaUs, Giier, entering with a big ground cricket. .\.s llie 
wasp is yery pretty and not found at Ibi.sn, I was anxious to obtain 
this specimen. 1 could not remoye tlie Inicks and (he plaster from 
(lie wall, and the only way 1o got it. I could think of, was (o place 
my killmg ttilx' tit the month of tlie hole. After Jo miinites, on look- 
ing to my tube T was astonished lo Iind a sjK'eimen of Aotof/aam 
satesc/Zn/r:. with flic desired specimen of fio'/.s, in it. Whether llu' 
Xotorjoiiid had been by mere cbaiice to tbe bole of />(/'(*'> or 
there were Iwo separate cliambers willi a common eiil ranee, or the 
former had eiUcred into (he im.st of the latter with a yiew to steal 
away the stored crickets or to lay eggs on tluun. I eannot (h'bmtelv 
say. But it is an intci'osting fact to record.’’ 

Pison Kolil. 

Early in Xoyember 1908 I collected some small cylmdncul 
clay cells’ which were entangled in the cobweb of a .sjiider high up on 
a tree. Tlie cells were verv delieate and broke under the slightest 

2 
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pressure of the fingers. Both the ^iids of the cells were rounded and 

each cell measured about 9 mni. long and 4 mm. broad. On opening 

up a cell I got about 30 niimitc spiders and a tiny little larva feeding 
on them. It was no small wonder to behold so many spiders packed 
together in so small a compass. The larva when full-grown spun 
a rather tough dirty brown cocooi.. the lower end of which turned 
darker as the larva deposited excrement at the bottom. Each 
cocoon measured 8 mm. long and 4 mm. across, cylindrical in shape, 
with ends rounded. The larva hibernated throughout the winter 
and on 18tli Marcli 1909 several wasps emerged. Tlie hibernating 
larva, like Sceliphron larva;, lies doubled uj) inside the cocoon. 

On another occasion (in June 1911) 1 .saw these cells con- 
structed close to the white silken cocoon in which spiders enclose 
their eggs. 

In a nest there are from 6 to 12 cells, and in each cell about 
36 minute spiders arc stored. Taking nine as the average number of 
cells in a nest it would he necessary for the wasp to paralyse at least 
324 spiders, a iiuniher which is not easy to secure. It is for this 
reason that we find the cells of this wasp close to or on the spider webs, 
so that she may not have to go far away in quest of her prey. The 
white silken cocoon mentioned above was found to contain only the 
empty egg shells and the wasp larvae inside the colls had pupated. 
It appears that the wasp selected this site for her nest at the time 
when the eggs were just hatching. 

Tor reasons discussed under Scdiphroii madraspataiium 1 do 
not consider this wasp to be a beneficial one. 

Trtjpoxijhn pileatum 5 (Smith). 

This wasp, so far I have seen, very seldom constructs a ncsi 
of her own. It generally occupies empty reeds, thatch, dry empty 
branches of the Ak plant (Calotropis sp.) and of the Pipal tree {Ficus 
sp.) which once contained the cells of the green bee Ceratim viridis- 
sima, Dali. Torr. Once I saw this wasp making a cell in the folds 
of a newspaper, and this has been observed by the late Col. 
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Ijjjigham also {vide “l^auna of British India, Hymeiioprera,” \’ol. l 
p, 223). It always takes advantage of ready-made holes, and 
natural cavities, which are simply partitioned off into cells liy 
found mud plug.s. In very rare cases the female has been observed 
lemovi’Ag dry soft pithy substance from a dry branch of 'a tree or of 
a plant lor nesting. 

In each cell paralysed .spiders are stored, on which the larva 
feeds. Fig. 5 show.s this wasp bringing a .spider to her nest in a 
hollow stem. When full-grown 
the larva spins a thin brownish 
eocooii inside which it pupates. 

The pupal stage lasts for about 
12 days. A few days prior to 
the emergence of the wasp the 
pupa develops on either side 
of the three basal abdominal 
segments wliite croscentric 
marks which remain I'isible for 
at least two days even after thi' 

('mergence of the wasp, 

•in undescribed .species of 
this genus, very similar in habits 
to T. pileatum, has been bred 
here from cells in reed hind 
Thatch. The largest number of 
cells found as yet in a ne.st of 
this species has lieeii twelve. 

The piipie are encased in thin 
brownish yellow cocoons which 
are 7 mm. in length and 2 mm. across. 

The spiders stored in botli these cases are tJie web-spiimmg 
specie.s. These I understand to be useful to some extent for the 
leasons discussed under Sceliphron mndraspatamwi. The.sc wasps 
I consequently class as injurious insects. 



Fin. 5. Tkypoxylox fii.kvtvm bki.n'm.v; 

A Sl’IDKi: TO HEK NR!<T IX A HOM.OW 
STK.M ; THR XEST HAS BEEN Ol’IiNKH 
TO SHOW THE fELLS, IF. T. Tj.) 
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CiKXL'S Amiioimhi.a. 

Till' iiiiilcviioti'd spi'cics of this Oonus an- cnminon at Pusa : 

I . ,1 hxmhx, iSmitli. 

■2. Amiiiopliiln nlip'ipcs. Smith. 

S. AimiKipliihi hfi'ifpila . Sinitli. 

The lialhls of Ammophihi Iwriiinki. Siu.. have been deseiilii-i| 
in “ Iniliaii Inseet Pests,'' pj). •271-27'2, and need not he reproduced 
here. The l•elllaillMlll: wasps also lichave similarly. These wasps 
appeal- each year as early as April and remain active till Oetoher. 
hut aie eoimnonlv met witli onlv during August and Sejitemhei- 
when they ai'e sei'ii hunting caterpillars in the fields. Since lliese 
prey upon ealerpillars, they are decidedly lieneficial insects, 

(ll'XfS ScEl.II’HliO.X. 

Sccii pjiraii iiimlfaspalaiiiiw ( Kahr.). 

The female wasp eonstrnets mud nests consisting of 2 to 7 long 
naiTow semi-cylindrical cells, in the corners of houses, in wooden 
furniture, etc., etc. These cells are stored with spiders, and each cell 
may contain a limit It! spidcr.s or a few more or less. 

Length of a cell externally, top to bottom Is 27 — 30 mm, 
Length of actual cavity insiih' is 19 — 20 mm. and width (i mm. 

.\ cell is raised to the necessary height in the first instance anil 
the mouth a hove is left unclosed. Ne.xt, paralysed s|)iders are bi-ouglit 
in one by one till the reipiired number to be stored is reached. The 
mouth of the cell is then closed with a mud ping and another cell 
is started in the .same way. Cells, when just completed, .show some 
evidences of skill inarchitectnral design (PL Xl II, fig. 8). Init when 
the whole nest is finished, mud pellets are thrown nver il at randoin 
making it look liken mere lum[) of mud (Fig. 0). Horne says '' on 
one oeeasion 1 observed rays of mud round the nest even more 
exactly imitating a Inmjr of mud thrown with some force. This 1 hold 
to evince a most wonderful instinct as thev could not lie r('r|uii'e(l 
fm- strength." (Trans. Zool. Soc. VII, p. 163, 1870). 1 have also 

noticed these streaks, but in x'ory rare cases. I think Horne has ar 
tributed more than is ScelipJiron's due. What happens is simpli' 
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. A part-]y nt^si of (!i*^ .YHsp x naluial sl/<\ 

Pupa, inside coi?orm x ' 2 . 

Pupa. \f*riiral vinw x 2 . 

^Vasp di awn froir, ,i piiin'-d spt-ci;in-i» x 
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this, that if some one is watching the jiest from close ((iiiiiters ami 
I he wasp retunis in the meanwhile with a iiiml instead of 

alighting directly on tlie 
nest she alights some ilis- 
laiice away. Being " tear- 
less when engaged in cell 
liuildiiig” (to tpiote Horne’s 
words) she boldly walks up 
to the uest with the wet 
mud bitll (held between the 
forelegs and the inoulli) 
touching against the wall. 

It Is thus that the mud 
tiivs are traced on the wall 



coiivergiiig to the nest from 
different sides. 1 am there. 


Kl«;. (). FlMsllKl* N»l' (tK 
•M Al»UASI*.\TAM M. (I-'UI'M A I'HOTtMilUI'll n 


fore of opinion fliat tlu‘ presenee of iimd streaks is not suggestivi‘ 


ot iinv wonderful iirstinct. hut is the result ol mere eliaiice. 


The egg is de|X).sited on the Isr spider broiiglif into ;i cell and is 
laid obli(|Uelv aeros.s its abdomen near the basm insiieli a Wiiytisto 
eiiaide tile t'outig larvti to eat iitto tiu' soft portion ol the alidomeii 
(PI. Xll. Pig. 1). Shoidd tlie egg bi‘ laid in.i cell and the rei|iiii'ed 
luiniber of spiders Jtot stored belore dusk, the Sccli iilirini puts a 
teinporary clay coveting on the moiilh of the cell lor the night, tiiid 
this is taken off the following morning. .Vt night the Sfclifilniiii, \>i 
never seen on or near the nest. Baiiv in the morning or at dusk 
these Wiisps eaii be seen sleeping on tbe letives of bnslies. 

The egg ts white, semi-transptirent ; in shape long, eylimlrical 
with ends romuled. Length is aljont ti mni. and breadth 0'8 mm. 
Before hatehiiig the colour ehange.s lo uniform milky white and is 
opaijue. 'LTiis .stage lasts for one to two days. 

The larva on hatching remains in exactly the same position and 
locality as the egg. The only thing which readily distinguishes 
it fi'om the egg is the promiuent eoiistrietion sepaiatiiig tlu luad 
from till' rest of tlie body. In lenglli it is a little more than 4 mm. 
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and it is white in colour. The body is indistinctly divided into 
segments of which those in the middle are clearly marked. It 
commences to feed on that part of the abdomen where it finds its 
mandibles in contact with the skin of the spider. Finishing this 
.spider it attack.s the next one above it. Thus it works its way 
iipward.s devouring one after another all the spiders stored in a cell 
(Fig. 7).- 



Fic. 7. SCBLIPHRON MADaAsr.mNU.M NEST BEMOVEH 
FROM A fORNRR, AN1» SEES FHOM BEHIND 5 LARV.^ 

FEEDINO ON A SPIDEK. (1. I. L.) 

The colour of the whole body iindcrgoe.s a gradual changiu 
First it become.s dirty white, then changes by degrees to gray, 
excepting the head, one or two succeeding .segments and one or two 
terminal segments, which are all yellow. 

In size it increases at the rate given below .■ 

IatI ilay lengttj •!'.*> mm.... White; iinUsliiict ridges on llic body. 

2'"^ day .V inm. ... Much broader than before. Head and margin of tit* 

body white, rest grayish. 

Afternoon. l5ody more gray. 

day length (>' trim. ... Colour same ; integument transparent, 

4t// day „ 9* mm. .. Hea<l and apical segments yoilnw, margin dirty wliitt. 

rest of tlie body gray ; very much broader than before, 

Afternoon. length l<t*5 mm. 

.y/t day length about ... ... 12 mm. 

day „ ... . . 13-8 nun. 

day ,, ... ... 14 mm. full grown. 

* \oTK.-~It is for this reason that wc alwavti find a lurva of this wasp liead upward 
in a I'l’Ii. 
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The development is rather rapid after the 3rd or 4th day and 
on the 6th or 6th day it attains the length of 12 mm. and, when 
full-grown (in a week’s time), it measures about 14 mm. long 
and 3 mm. broad in its widest part. 

Full-grown larm.—hs, general colour at this stage is gray ; head 
vellowdsh, apical two segments yellow and mandibles fenaiginons. 
The integument is soft and from above semi-transparent, imd 
through it are visible white particles of fat moving backwards and 
forwards. The body is broade.st in the middle, and narrow.s both 
anteriorly and posteriorly. It is margined on both sidc.s ; margin 
\-ery protuberant, yellowish in colour, (tn each .side of the body 
there are 10 small circular .spiracles of s shape. The body is 
divided into 14 segments, the middle ones are distinct and deeply 
cut. The segment representing the prothorax has four or five fleshy 
triangular (more or less conical) tubercles. The head i.s usually 
doubled below the thorax. (PI. XII, Fig. 3.) 

It has been ob.seryed that the larva mouU.s several times before 
it attains full length, but the e.xact number of moults it passes 
through cordd not be ascertained, for the larva is in flic habit of 
eating away the skin as .soon as it i.s loosened, leaving behind no 
trace of the moult. 

When full-grown the larva begins to spin a cocoon of light 
yellow .silken threads which tui'n blown aftcrwai'ds : the threads are 
.so thickly and closely laid that the cocoon looks as if made of brown 
papery material. The cocoon is long oval, narrow towards the 
bottom ; the top i.s rounded, ami it is a.s l)road there as in the middle. 
Length is about 19 mm. (PI. XI I. Fig. 5.) When the cocoon is spun, 
the larva pushes out through the anal tube a black ma.ss of excreta, 
which is deposited at the bottom of the cocoon. (In empty cocoons 
obtained from old nests it is found as a black hard substance 
at the bottom. In case part of the excreta remains sticking 
in the. terminal segment of the body, and is not completely dis- 
charged, the larva is sure to die either before or after puliation.) The 
colour of the larva is changed to yellow, the body is divided into 
deeply cut segments with protuberant margins, which on account 
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of tlic deeply marked divisions have the appearance of fieslu- 
f uboi'clcs on the sides. Th(‘ larva hecoiiies more compact, decreases 
in length, but becoiiass broader. The length is about 10 luni.. 
breadth about 4 mm. It loses its activity and remains motionless 
inside the cocoon for a period which extends over 3 to C davs in 
siimme)' and early autumn. This stage 1 term the '' resting stage." 

FufU . — Tile (ith segment of (he body, ri'ckoned from and 
incliuling the head, becomes narrow prior to casting off the larval 
skill which niav take jilaee II to 15 ilays after hatching. Tins east 
skin in some irises remains .sticking in a rolled-iip state to the apex 
of the ahdomen. All the limbs of the jierfcct wasp appear with 
the sliedding of the larval skin : the anteimai. moutli-parts and legs 
are .syinmetrieally folded on the ventrtil .surface (Plato XII, Jfig. 6)' 
and this appears to he a constant feature with all Ilyiiieiiopterous 
insects (Aculeates). 

In a fresh pupa the ahdomen is not connected with tlie tliora.x 
by a naii'oiv stalk but i.s joined on broadly, as wo find in SessilixTii- 
Ires (Adults) ; eonseiiueutly the length of the fresh juipa is short 
(about It) iiiai.). Tlie r(‘gion between the abdomen and tliorax 
begins to be narrowed gradually, and afti'v two days the petiole 
assumes il.s ultimate dimensions and the puiia attains the length of 
about 14 nun. The pupa is of a whitish pale colour, the mouth parts 
excepting mandibles, antennal joints, tarsal joints and petiole lieiiig 
white. A gradual change in the colouration of the pupa sets in and 
is first exhibited by the eyes, which assume a. pinkish tinge 2 or 3 
days after [uipatiou. This colour <-luuigcs to dark red, then to 
slate colour aud tiuallv to black. The colour of the tliorax also 
unilergoits a graelual change. On the 7th day of pupation the head 
aud thorax down to the apmx of the median segment and legs in parts 
become black excepting a medially interrupfi'd line on the pro- 
thorax and a line on the seutellum which are yellow. ( )n the 8th day 
the abdomen also becomes black ; the whitish yellow or pale colour 
of tlie remaining limh.s of the. pupa turns yellow on the 11th day. 
M ings up (o this .stage remain undeveloped. In their place are sei'U 
tliick pads of delicate skin covering the,' meso- and metapleura;. 
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The pupa is covered by a thin truiispareiit pellicle winch is 
cast oil’ on the 11th or 13th day after pupation and the perfect wasp 
witli long graeefttl wings emerges. Tite wings are delicate iail get 
harder as they dry. The wasp irierces the brown cocoon in y hieli 
it is encased and then removes the luttd plug |>ttt on the top of the 
cell. A neat circular liole is formed and titc wasp escapes thioiigli 
It. 

Thus the ivhole life, cycle ucctipies itbotit fotir weeks. 

Kgs stage ... ... ... Kimiii 1 i,. g .|ao. 

Larval „ •• rosiinjj .. IMi-i:. 

Papal stage ... .. ... n lo \:, 

Titlal I'Kiiii 2a ly 150 

Nests for the last, brood are cotistritcted iti the mtildle of Oeio- 
ber, the wititcr and the early jwrt of spiing beitig pits.sed in liiber- 
iiation, which takes place in the ' re.sting sttige.' Wasps emerge 
towards the cud of the following .Mareli, ttnd the cvele is commeneed 
again. Thus begimiing with .Vpril ttp to the middle of tietober 
this wasp rims through se.veti c(.nuplete liroods. 

in the middle of Octobin- lOfU. 1 collected ;i ue.st eonlaiiiiiig 
about 10 cells from which four wasps titid one kiitieiimoti pamsiie 
emerged in November 1910. Oti opening the remtilning cells laiyw 
were found liibernating in them. Wa.sps from these emerged in the 
last week of Alarch 1911. During four years this wtis the only 
instance I came across in which Inilf the mniati'.s of a ncsl emerged 
at one time and the remaining half after five months. 

Enemies . — The follotviiig jiarasites have been reareil from the 


cells of 

this specie.s : — 


I. 

Chrysid wasp 

Vlu\i/s/s ii\). ne-.w jifsei iicHtii.s-. 

JJ. 

Tacliinid flies 

. . iSpccie.s undetei'iniued. 

III. 

llombviiid flies 

Hi/ijemlonin siihiin.i- and 
rmnuihtt 

IV. 

.Mutillid am 

Mill ilia sp). neai' ■ DijliUKi.’ 

\i 

.Mnrdellid beetle 

Species imdetermmed. 

VI. 

Ichninimou llv 


VIl. 

Strepsiptera 




•jOiS LIFK inSTORfES OF INDIAN INSECTS (hYMBXOPTERA). 

I. C'HRYSiD Parasite. 

(Jii opening up a cell parasitised by No. 1, we get some dried 
spiders and below them al the bottom of the cell a larva or a pups 
covered by a brownish tough cocoon. 

The Chrysid larva attacks the Scel 'quhroii larva when the latter 
is a few (lavs old. On finishing it up, it spins a cocoon inside whicli 
it rest.s for soini' days |)rioi- to jiupaling. On casting off the larval 
skin the papa show.s all the limbs of the perfect wasp and is of a 
pale vellow coloiii-. Then gradual changes in the colouration of 
the pupa occur, as described above in the case of S. madraspatanum. 
The eves .show signs of change first. They become pinkish and this 
colour passing through successive intermediate stages of changes, 
t urns ultimately black. The thorax and abdomen then develop some 
■sordid piuldshuess which change.s to a greenish tinge. Day after 
(lav the insect grows move ami more green, golden greeiiand blue 
in part.s till the thin pellicle covering the pupa is gradually rolled 
up, and the perfect wasp pici'oing the cocoon emerges tlivongh the 
top of the coll. 

It will be interesting to note that Clirysid larvae go into hiber- 
nation at just about the same time as the Sceliphron larvae do, 
and the time of emergence of both is also nearly the same. 

11. Tachixid I'lie.s. 

In the cell parasitised by No. il wc find only dried limbs of 
.spiders. There are also found either dirty white maggots tapering 
anteriorly or reddish hi’own cylindrical puparia which may be as 
many as six in a cell. 

So far 1 have not succeeded in getting eggs of the Tachiiiid fly 
m a cell, nor iiavc 1 personally observed how these are laid inside 
it. On inoie than one occasion, however, 1 have found r-ery young 
maggots ill cells which had just been closed. 

These maggots are found generally (in fre.shly constructed cells) 
on. the abdomen of that spider which lies at the, bottom of a cell, and 
on which the wasp lays her egg. A freshly hatched maggot measures 
about 1 mm. in length, is dirty white, and tapers anterinriy, and is 
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truncate posteriori)'. Gradually it increases in length and changes 
its colour day after day, till it is full-grown (9 nun. or more) and the 
colour becomes once again dirty white, after having gone through 
a series of changes, e.g., dirty white for Hrst three days, dirtv black 
on 4tli, on 5th dirt) brown, and then dirtv ru.st\' hix>w}i from above 
and sides white , on the sixth day whiti.shne.ss goes on increasing 
and brownish colour decreases proportionately, till on the Stli dav 
whitishness spreads all over tlie bodv of (lie maggot. 

Usually on the 9th day after hatching pupation takes plaic. 
The maggot become.s compact and decreases in length, the (apering 
end is drawn in telescopically tind the whole long thick faiiering 
nuiss turns into a small cylinder (a little curved inwards) with cuds 
rounded, of jrale testaceous colour (whicli gradually elianges to dark 
I'cddish brown afterwards), very smooth and sliining. It is 5'5 mm. 
long, 2'2 to 3 mnr. broad. This is known as the •• jniparium " and 
it encloses the true pupa. 

The pupal stage lasts from 10 to 12 days. The Taclnnid II v 
does not possess the .strong mandibles of a wa.sp to enf open a pas- 
sage through the puparium, but Nature has supplied tins want with 
what is known as a ■■ Ptilinum.” This is an iiiHntahle halloon-like 
organ capable of being thrust out through a frontal suture just above 
the base of the antenna?. When tlie hy is aiioiit to emerge fi'om the 
pupa case, this balloon e.xpands and pushes off the mul of tlie piijia- 
riuni, thus making an e.xit for the Hy to escape through. The Hy 
on coming out is only able to walk or hop. it eaunot Hy. for the wings 
are, not c.xpanded. When the Ptilinum resumes its original position 
inside the suture .some moisture inwardly reaches the wing pad. 
and the wdngs, on being relaxed, open, if not otherwise damaged. 

1 collected a ne.st of Scelipliroii madrasjalamM in the, middle of 
(Jetober 1908 and kept it under observation in a gla.ss-topped 
box. Wasps from this emerged on 28th, 29th and 30th Dlarch 1909. 
i8till there w'ere one or twm cells out of which nothing had emerged. 
It was surmised that either the wasp laj-vai had gone had inside the 
cells or they had been parasitised. But Chtysid para.site.s had come 
out long ago, Bombyliids were still emerging (.fime 1909), though 
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not from Sadipliron yet from Fseudayenia cells. 1 was surpiiseil. 
liowcvei-, to find a Taeliiiiid fly emerging from the nest on 4th Jun,. 
1909. Tliis jioiiits to an important eoncliLsion that Tacliinids (para- 
sitic in tlie cells of Sn'Iipliivii iimlmsi>alaiMm) hibernate diirine 
llie whole of winter, spring, and a jiart of the liot weatlier also. 

due iiKiri' interesting iioint in tins connection. I shonld beltei 
ipiol(‘ it I'cilialiiii from my oh.servation-book. 

■■ laist ^■ear (1908) when as many a.s half a do^ien puparia wem 
obtained from a single cell of Sixltphriiii nmdranpalamim , 1 wondered 
how .so mane maggots could be nourished on one .small wa.sp larva. 
This vear (lh09), on loth June, 1 removed a ne.st con.si.sting of three 
I'ells : the third cell wa,s not yet elosed. On the abdomen of a .spidei’ 
found at th(‘ bottom of one of these cells 1 got six Taehinid maggot.'^ 
just at the place where the wasp egg is ordinarily found. Xo trace, 
however, was left of the egg there. It mu.st have, been coiisnmed by 
the, maggots which having finished it were now eating into tlii‘ 
abdomen of the spider. Whim tliis spider was finishetl I gave them 
auutlior and thus they eonsnnnal 12 .spiders one, after another be- 
fure they jnipati'd. This clears the whole point. The Taehinid 
maggots live eliielly on the spiders placed in the Hceliphron cells. 
The TacTiinicl, therefore, is a serious eneiuy of Hcdiphwn, for it 
proves destructive to its larva' in two ways, either liy directly eating 
itnp or bv starving it. should il e.,sea[)e aipTiow. 

111. IIi/pendoiiM spltipix. 

1 have not yet been able to secure an egg or a larva of this liy. 
Only pupa' were found in the two nests from which were bred these 
Hies. Coiiseipientlv 1 do not know anvthiiig about the egg-laying 
liabit of tins (Iv. nor can I give a description of its larva. 

.\nother II i/pviidoiilii sp. (allied to the above species) has lieeii 
fonnd to be parasitic on F.xiidaf/cHia liUuida. a Pompilid wasp. 
Siiiec both the Hi/jtrndmilu!; re.semble one another very much in tlie 
adult stage, it is (piite jirobable that tlieir larva; also agree. A ////- 
perahnla larva jiarasitic on PuriidiKjrula lias been described in its 
proper place (p. 11)5). 
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Pupa.- Length ll'.> nuu. The frciicnil i iiliuir is din v vellnw. 
It has a Itrownish yellow coviM-int; (of harder skin) over the head 
and the, followinif two segments of hody (dor.sid) and three seements 
(ventral). This eoveriii« hears ei^ht shar|i spines arranged in three 
rows : 

(a) 'IVo in the hst row (on the ventral side). 

(h) Four in th(> -dttd row (itt front). 

(e) Two ill till' lird row (in front, jtist ahove those of tlu' ■iiid 
row). 

On all th(' segnients above there ar(‘ niinnter hnt sharpei' spines 
pointing bat'kwards. anil tlieir api‘.\ slightly eiirved upwards. These 
spines are longer and finer on segnients 4 . .') ;ind li (ri’ekotied frotii 
lieadsirle) than on any other. The last .segiueid also has two 
spines pointing hackwatds and eiirvi'd slightlv upwards, There 
are long rather stiff h.iirs on the liody (tig. S). 



The pupa is broadest in the middle, gradually narrowing pos- 
teriorly. Ir i.s foiiiid inside the brown cocoon in which the fiilbgrown 
wasp larva rest.s before pupating, iti.side this coenoii nothing is left 
of the wasp larva excepting the hardened lilaek I'.xeieinent dis- 
charged by the full-grown larva prior lo ahandoning its active life. 

When the Fombyliiil fly is ahont to emerge the pupa niakes a 
hole 111 the mild nest by means of the sharp spines with which it is 
provided anteriorly, wriggles out a little, and lixcs itsi If tlirie In 
means of the sharp and hackwardly pointing spiiiis with whieh its 
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1)01 Iv is fiiniishoil. The pupa skin bursts and the fly emerges, leav- 
ing beliiiul the empty pupa skin projecting out from the hole 

(Fig. h). 



riC. 9. PllpA SKINS UF HVPKKALOMA SPHYNX IN NF.ST OK 
S' RLIPHKON- MADKASPATASI’M x2(I. 1. Tj.) 

.hr/;/ram(eba (listirjm(.--'£\m fly was bred once in August 1908, 
and again in March 1909 from the hibernating larvae of Sceliphron 
madraspafaiiuin. Its mode of emergence from the nest is exactly 
the same as described above in the case of Ilyperahnm. 

IV. MittilVid ll'rt.sp, Stcnomutilh otjlaita, Cam. 

These wa.sp.s were roared from the celLs of S. madraspatanmn 
twice, (/') in August 1908 and (A) in September and October 1908. 
[lufortunately only males emerged on both occa.sions. 

\'. IT-om a nest collected in September 1909 from a hole in the 
trunk of an old I’ipal {Ftcug reliqioga) tree was bred a Mordellid 
beetle (specie.s undetermined). 

VI. .Vn lelmeumon exactly similar to tlie species bred on Pseu- 
dageiiia dijpeala Bingh. was reared from the cells collected in Octo- 
ber 1910. 

VII. .A.t Pu.sa lip till 1910 Polisles lichmus, F., alone had been 
found infested with Strepsiptera, but in March 1910 when Sceli- 
phron wasps emerged after completing their hibernation period they 
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;ilso were found to carry in their abdomen male pu[):t' of indivi- 
duals belonging to this order. Several attempt,? wore made to 
rear them to adults but with no good result.'^. The difficulty is to 
keep the Scelipliwn living in oonfiiiement for a sufficiontly long time 
to enable the parasites to emerge. The wasp dies soon and the jiara- 
site, failing to get the ro<ini.site amount of moisture from the dead 
body, follows suit. 

Economic. — An insect mav be : — 

1. Useful. 

II. Beneficial. 

III. lujunous. 

I. It is useful if it produces a thing which is of .some economic 
value ; e.g., Silkworms, Lac Insects, etc. 

II. It is beneficial if it destroys our insect eneniie.s, e.g.. Para- 
sites, Predaceous insects, etc. 

III. It is injurious if it destroys thing.? or insects useful or 
beneficial to us. e.g . — («) Caterjiillar.s damaging cultiviite<l crops ; 
{h) Caterpillars of Eublemma which feed on Tochnnlia hrea, etc'. 

Let us examine Eceliphron niadra.^paloniiw to ascertain to which 
of the above noted three clas.ses it belongs. J.)oes it produce anv- 
thing which is of any economic utility 1 Xo ; it is, therefore, not a 
useful insect. Wdiat does it destroy 1 Spiders. .Are .spiders our 
friends or enemies { 1 do not pretend to know much or anvthing 

about Arachnids. It is, therefore, a very difficult task for me to 
definitely put down whether the spiders found in the cell of Scell- 
phron madraspatanmn are beneficial or injurious to us from an econo- 
mic standpoint. Casual observations and daily experieuce tell us 
that spiders are generally predaceous on insects. On the one hand, 
we find the common flies, which are a nuisance in our houses during 
hot weather, and small moths, caterpillar’s, which damage our crops 
considerably, entangled in the spiders’ webs ; on the other hand, wc 
witness small Hymenoptera and Tachiiiid parasites struggling for 
life in the clutches of spiders. In one case wc find our enemies des- 
troyed, in the other our friends. It is, therefore, a. still more difficult 
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qui'slioii 1o ilis-iilr wlictlici- spiders do |'l•entel• good liy lessening 
dll' iiumher of Hies and other iiiscefs injurious to us, or are prodiu - 
live of givater liariu liv killing our friends. On a satisfaetoiv 
answer to this i|iiestion de|)ends the solution of the main |)robloin. 
If it is found that spiders do ns greater harm than good, the 
Sfvlij)hmii- is deeidedly then a beneficial wasp. I5nt one, who is 
well conx-eisant with the habits of .spiders, can alone ojhne on this 
luattei' definitelv and reliably. 

What coinmonseuse tells ns is that big predaceous beetles, 
R(‘(lnviid hugs, wasps, parasites and dragon Ilie.s, etc,, are never .seen 
in a s|)ider well, for (heir .weight alone in some cases is sufficient 
to ruin the whole elaborati' construction. It is. therefore, ns a rule, 
only small insects which fall a prey to these spiders. Amongst 
(hem, may be (*onnted. moths, minute Hvmenoptcra, Diptera, etc. 
Of these, moths an' generally injurious, Hymenoptera generally bene- 
ficial, Diptera both beneficial and injurious. .Again, parasites are 
nevei’ so abundant as other insects ; consequently out of the insects 
found in spider-webs a. comparatively \'cry much larger number should 
be of insects other than parasites ; and daily experience confirms 
this conclusion. Generally speaking, therefore, spiders kill insects 
which are injurious to us. and arc thus ‘ beneficial.’ Scelijihron 
wasps which store spidi'rs in their nests are, therefore, ‘ Injurious 
inscct.s.’ 

(rcneml — .V si range belief is currout in tbo, Punjab regarding 
this was]). I’cnpic there think th.at if possesses the miraenlons 
power of imparting its .shape and colour to other ' insects,' 
Ignorance of Entomology justifies them in their belief, Tliev say, 
what they occasionally sec. They notice a ifdlow and black ivaftp 
bringing .spiders and storing them nji in mud cells wliicli are closed 
aftei'wards, .After file lapse of a montli or so, they find more (lian 
one yellow and black wasp emerging out of the same mud nest. 
They do not know exactly Avliat happens inside the cells. They oidy 
think that spiders liaA-ing passed some weeks in confini'ment in the 
mild nest nndorgo a complete change in form and colour, under llm 
iiilluencc of the wasp. 
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1 cannot help (|UOtiiig from my note-lmok one olwi-valion which 
i. not vei'v complimcntarr to tliis intellectual was]). 

■■ 1 was once watching a Srelljtliroii (mistiiui- 

uig a nest against a window. One cell was conpileted and anothei- 
started bv its side : spiders wore stored in if ami the final plug to 
( lose the to])’ opening was put iii. Tlu‘wa,sp thou eomm''iiee(l put ling 
tuud pellets on the cells ; dunng Iter ab.senee I .seraped oil the two 
cells. The wasp returned as irsual witli mud and jilaced it on the 
traces of the cells left behind on the window. Tlie wasp contimu'd 
rlu'owing mud pellets with the usual earue.stness till tin- ])ortion 
once occnjiied by tlie cells was completely eovored over with mud, 

Did the Seeliphroti'n eye.s il(‘ceive lier or does she hliiidly fol- 
low a ' set routine " from tlie raising of tlie cell to the throwing 
of the mud pellets. I cannot ventnrf' to gne,s.s 1 However, it is an 
observation wortli recording. 

On 2nd .A-pril 1911. 1 removed from a wall a nest of this wasp, 
all the cells of which contained hibernating Itirvw. e.vcepting one 
wliich had freshly piiralysed Sjtidors stored in it. This cell was placed 
at right angle, s to the remaining ones ami wa,s evidentiv eoiistrueted 
onlv a few days prior to my removing the ue.sl. On the ,spidei‘ at 
the bottom of the cell was found a two dates' old larva. Naturally 
the colour of the mud used in the cousfructiou of both, tlie nest and 
the cell, could not be the .same. That of the former was lighter than 
that of the latter. But tlie difference in colour was noticeable only 
from the inside, /.e., the side which was against the wall, hxter- 
ually the cell appeared to be a part of the same nest, and no one 
could imagine that tt was added some months after tin* ne.st vas 
constructed, for the wasp had put mud pellets not only on her own 
cell but aLso on the nest. Dilforeiit conclusions can he diawn iiom 
this ineideiiee according as we may view the was]) s iiction. We 
may take her to be endowed with " wonderful iiistmel tlunluiig 
that she took special care to blend her cell with the nest so skilfulK 
as to deceive human eyes, or we may call her a stupid wasj) considei - 
ing that she simply wasted her energy in tlriwmg mud pellets on ;i 
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nest which was after all not her own, and to which she had added 
only a single cell. 

Kmpty cells in the nest of Scdipliron madraspatanum have been 
observed on several occasions to be inhabited by the larvae- of Sceh- 
fliron ciolwenm, Mcfjachih hinata. and Odynenis punctum. 

1 can fuliv endorse Horne's observation that no bird attack> 
this wasp : stomachs of hundreds of birds were opened and examined 
in our laboratorv, but tlie body of this wasp was ncA’er found in anv 
of them. 


Hediphron coronunideUeum (Lepel) . 

iScdipIiroii cnrommddic.um is larger in size than Scdiphmi 
nmdraspatanum and conseiiuently the mud cells of the former are 
longer and wider than those of the latter. The egg. larva, and pupa 
of coromaiiddinini ni-o also proportionately larger in size than those 
of mudraspalaiiitw , and even the spiders stored by the former in its 
cells are bigger in size than those found in the cidls of the latter. 
The following measurements will clwirly show this point : — 


S. innilrai>p!flaniim. 


8. coi'Oinantlelicuin, 


IjCiigth o! cell extcrnullv 
Width acros'i 

Full-grown brva 
I’upn 


27 t(j luiii, 
»■- mm. 

ahont il mill, long 
about 14 mm. 

... IS to I I mm, 


ilu to 11:1 mm. 
t) mm. 

alx)Ul '1-4 to 1 mm. long, 
about IM to 111 mm. 
about 1 7 to 18 mm. 


Sites selected by tins species for nest-iiiaking are usually doors, 
windows, walls, and liollows of trees. It appears that this wasp 
takes great pains in selecting a really good and well protected site for 
this purpose. 1 lia\ e seen scores of these nests inside hollows of 
trees but never come across a single instance in whicli the nest was 
built in a place exposed to rain or moisture. With a peculiar in- 
terest 1 used to watch such trees as had in them several sheltered 
rcccsse.s and was always struck with admiration to notice all the 
reces.ses watered, after a heavy shower of rain, excepting those occu- 
pied by the nests of this wasp. A single nest may contain from 
one to eighteen or more cells, and when finished it is completely 
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covered over with mud. Sceliphroii's thiwnng mud pollet.s on a uest 
i.s always a .sure indication of the fact that no more colls arc to lie 
added. 

The hfc-history of this wa.sp i.s e.Kaotly similar to that of S’ccli- 
pliron mmlras'patantim, and need not he repeated lun-e i)i cxIvit^K 
Ih-iefly it is a.s folio w.s 

The egg is laid on the first .spider hroiigiit into llii' <'cll. The 
egg is 3-4 to 4 mm. long and invariably hateho.s on the following (lav. 
The young larva on eon.siiming the spider on whieh it llnds itself 
attacks the next spider above it, and this is (‘ontiniied till all the 
spiders .stored by the mother wasp are exhausttnl in a w('ek s time. 
The larva is full-grown then and measures about 18 to 10 mm. It 
spins a cocoon within which it re.sts from 3 to o days prior to pupa I ion. 
On the I2th day after pupation the thin pellicle covering the pupa 
is cast and the wasp emerges. The ptuiod from egg to porh'r't wasp 
is about 4 week.?. 

Enemies. — Floih the rolls of this species have heim. bred the 
following parasites ; — 

{i) Chrysid wasps. 

(1) Chri/.sis jiiscipcmiis. 

(2) Ohrjisi,ssp. 

[ii] Tachinid flies. 

(Species undetermined.) 

(in) Strepsiptera. 

It is not necessary to repeat here what ha.s already been .said 
respecting the above-mentioned parasites under Sceliphron madms- 
patanmn. But one iuterc, sling point is worth recording. 

On 9th August 1908 1 scraped off a coronmMicmn ne.st, 
consisting of four cells. It was found on examination that from 
two of the cells perfect wasps had already flown out, and that the re- 
maining two were still clo.scd . The lids ” of thc.se cells were removed 
and big, partly dried spiders were seen inside, a fact which assured 
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me of tlie presence of some piimsites in them. 1 found at the bill- 
tom of each cell, covered by a brown cocoon, a full-grown Chrysid 
larva. In due cour.se of time from one cell emerged (on 20th August 
1908), a Chrysid wasp, but the pupa in the other did not even reacli 
the .stage of changing colour. Seven days afterwards (on 27th August 
1908) a Clialeid (Pfelamj)m s]>. ?) came out. pierring the cocoon from 
above. On examining the parasitised pupa of the Chrysid wasp I 
found a thin browni.sh yellow cocoon of the Chalcid attached to 
tlie median segment of the wa.sp pupa. Tliis is an example of th(> 
phenomenon known as “ Hyperparasiti.sm." 

Again, in (.Ictober 1908. I took n largo nest of tins specic.s con- 
si, sting of 12 cells from a hollow in an old tree, .\lmost all the cells 
were found opened, tlie perfect wasps had long emerged ; still then' 
were a few cells closed. It .seemed evident either that tliere were 
parasites inside them or that something liad gone wrong with the 
larvie or pupa? inside. I opened those cells one after another and 
found in some dried, in others rotten larvte or pupae, but from one 
1 obtained a green Chalcid parasite (dried up, of course), similar 
to one I had already reared from the cells of thi.s species (on 27tli 
.kugust 1908). This parasite bears a striking resemblance to a 
Chrysid wa.sp and can only he distinguished from it after a close nml 
careful examination. 

The life history of the Tachinid jiarasites has been dealt 
with previously, but it is an mtere.stiiig point how the flics emerge 
from the clay cells of this wasp. Tachinid flies are not provided 
with strong mandibles of a wa.sp to cut a pas.sage through tlie hard 
walls of a mud cell. Coiiscipiciitly, the emergence of these flies 
from clay cells was a question worth studying, f made .several 
observations on this subject, which 1 need not detail here at any 
length. I simply note down the conclusions arrived at. 

As described elsewhere (under iS. nmhasfatanmi) Tachinid 
maggots taper towards the head end. This end i.s naturally veil' 
sharp. When these maggots are three days old, they display a 
voracious appetite and in search of food knock about inside clay 
cells (or glass crucibles when taken out of clay cells for ob.serva- 
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tion sake), timisting the tapering sliarp end into the walls, 
lliese gentle but persistonl strokes of the tapering end work 
like a drill, and in the case of the eoinmon wall of the two adjoin- 
ing cells, one or two holes may he bored through. 

Next, consider the size and position of these liole.s. (1) Sup- 
pose the holes are .small (smaller compared to the rotundity of the 
maggots) and bored by nearly full-grown maggots, rather high up in, a 
cell ; the maggots in such a rase cannot get into the next cell. 'Fhev 
will pupate, therefore, in their own cell. and. in due connso. flies will 
emerge. If the adjoining cell he empty, as geueralh- is the case 
(the perfect wasp having down out), the Tachinid (lies will get into 
it through the ' communicating door' (i.r.. holes boreil in the com- 
mon wall in the maggot stage) and e.sca))e through the jia.s.sago cut 
open by the wasp. If not empty, it mu.st* contain a wasp pupa in a 
very advanced stage, nearly filling the whole of the cell. Idies will 
in that case remain in their own (.'ell till the time the perfect wasji 
emerges, leaving a free passage beliind for the Hies to get out. In 
case the flies are reipiired to wait longer than a eonjile of davs. they 
invariably ))erish inside their cells ; and it is due to this fact, there- 
fore, that we soiuetimes find dead and dried specimens of these flie.s 
on breaking up some mud nests. (2) Suppose the liole,s made are 
■SO big and so siluateil as to admit of the maggots .sliding through 
into the adjoining cell. .Maggots will decidedly in such a case 
get into the next cell and eat up the was]> larva or pujia. Should 
it not satiate them tliey would work their way into the next adjoin- 
ing cell till their hunger is appeased, 'flieir emergence will, of 
course, depend on the circumstances detailed above. t 

Ecoitoinic. -1 have nothing more to add to what lia.s been .said in 
this connection under Scellphroii nmiraspalamm,. The, same 
remarks apply here also. 

General. — 1. Empty nests of this wasp have been found to be 
inhabited by Pompilid wasps — Psemlayeiua sp. Observations on 
this subject appear under Pseudayeina. 

* Because Ihe'^e Tacliiiiu]'^ aivl take iii'avly the ‘'nnie time to flevel"]) iron) 

to iuiago. 

t [n tliis connection -ec also [>. 
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2. A finished nest of this species is very much like that of Sceli- 
phron madmsfatMium, excepting that the nest of the former is bigger 
in size than that of the latter. By a ' finished nest ’ I mean a nest 
to which no more cells arc to be added, and one which is corapletelv 
covered over ivith mud. 

Nests of these two species in the unfinished state are quite dis- 
tiiifd, and can lie distinguished from each other without much difii- 
culty. Beautiful ridges are seen acro.ss the cells of both the species. 
These run more or less obliquely (only .slightly curved downwards) 
in the case of cMowamhiicjcm, but the cur\'e runs into an angle near 
the middle in the ca.se of madimfutannm (Plate XllI, Figs. 7 & 8).* 

Some lime in October l!)08, I collected beautiful clay cells (all 
arranged in one liiK'). wlii'di were decidedly of some Scelifhm 
•specie, s : with the aid of the above-mentioned te.st, J could put them 
down as those of Scelipliron (■urovutmleJimm. In the previous April 
1 had collected a ne.st, containing 18 cells, all arranged in one line, 
but unfortunately all the cells were empty ; 1 therefore, could not find 
out definitely what .species had eonstrueted the cells. The cells 
collected in October were exactly similar in general shape and struc- 
ture to those found in April, and .since the formei' were yet inhabited 
there wms every hope of knowing the specie.s on the emergence of the 
perfect wasp.s from tlie.se colls. I had to wait till 2nd April 1909. 
when ScdipJtmi, commaiidclirKm began to emerge one by one from 
the cells. Now Seeliplimii coivnutitdeliciiiii ne\’er places all her cells 
ill one line. No doubt at first she makes three, four or five cells 
ilia line, and then two, three or four eidl.s (as the case may be), are 
placed over them, and then another layer of one or two cells .succeeds 
till at last the whole construction is covered over with mud : but as 
many as eighteen cells are never placed in one line ; as found in the 
case of the nest obtained in Apiil 1908, Coivmamlelicmit commences 
ne.st-makiiig in April each year, the, empty nest of April 1908. 
therefore must have been constructed in the middle of the, previous 
(Jetober, when the nest-making for the hibernating brood is started. 


* XoTE. — This holds good when the ceils are viewed from the tront and not from the side. 
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Thus 1 got two Hosts, agiwiiig with ortoli otIuT in goiicral sluiiio. 
structure and the arrangemont of cells, and which were Ixitli l on- 
structed in the same month of dilfercnt vears. Kroiii tlu-sc facts 
it may be concluded that tiie ta'lls of ^vcliphn)n nwifjtHtiulclit'Hut , 
built late in autumn, are aomHinica (not alwacs) placed in the 
above-mentioned way, nc., all in one line. 

I cannot assert this point with anv forci' till I .seenre niore sindi 
nests, either late in autumn or any time from winter to the adt emt 
of the ensuing spring. 

iSccftp/o'im bittHCdhiiii (Smith). 

'I’his wasp, until 1908. was reeorded from Western Imfia alone, 
but in that year was olitaincil from I’tisa. in the Xmtli-liiisl 
part of fndia. 

Ill general appearanee and colour it looks very nmeh liki‘ the 
coiiiiuon nutd-dauber, Scehjilu'oit- iiKulnu^jxtliuuiin. and espetially 
wlien in flight it is not easy to distinguish one from the other. 

S. hil'uieatum ha.s niori‘ yellow ei.ilinir on tlu‘ Ixxlv than mtidrua- 
patamm. The sides of the mediati segmi.mt and a eonspicnoiis spot 
on the segment succeeding the petiole are 
yellow in the former, hut black in tlii' 
latter. 

Both construct mud cells and store spuler.s 
in them, but in the nest-makiiig habit they ^ 

differ widely. L'hc cell of madrdspuUtnHM 
is semi-cylindrical, wdiile (hat of hihueul'nii 
ts long, ova), being broailest in the middle 
(h'ig. 10). In the case of the former it is 
entirely fixed from top to bottom against a 
wall, while in that ol the latter only the 
bottom is fixed, and the rest of it raised at. 
an acute angle. The lonuer constructs cells 

in juxtaposition and completely covers them ^ 

all afterwards with mud; the latter erects „iLi,vr.ui m • la.i., (t. i i„ 
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them singly and finishes tlicm by filling up fniTows between thi‘ 
ridges on the siivfate of the cells with mud and smoothing the whole 
cell from outside as a mason does a wall with a trowel (Fig. 10a). 



Fl<d. llh'.— SCKLirilKOX DILINEATI'M cells on tub top Of A HOOKKHELK. 


The full-grown larva; of both spin brown cocoons in which they 
[ni|)ate. but the cocoon of Ijilineatiiin. i.s lighter in colour and more 
delicate than that of iiutdiaspalaiwin. 

With the few e.xceptions mentioned above Sceliphmu biliueatum 
behaves in other respects exactly in the same way as S. madras pata- 
itam. 


The egg is laid on tin' first spider brought into a celf ; the larva 
on hatching commonce.s to feed on the spiders stored by the mothci- 
wasp ; when full-grown it spins a cocoon in which it pupates. With 
the di.scharge of excrement (in the cocoon) the larva lo.ses its active 
life and then follows a period of rest. The larval skin is east olT 
and a whitish pale pup.i having all the limbs of the perfect was}> 
appears, (fradiial changes in the colouration of the pupa then sei 



in, till the colour of the jjerfect wasp is 
assuiuetl. The thiii ^lellicle covering the pupa 
is shed in due course of time, and the perfect 
wasp (Fig. 11) emerges through an opening 
made at the top of the cell. 

The life cycle, of this specie.s also is com- 
pleted in afioiit the .same time, i.e.. four weeks. 


I'T... 11 Another point of interest in this species 

which we find in madras patanam and i-oiv- 
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mandelicum also, is that the niotliei wasp ahvavs tonstructs a cell, 
rlie capacity of which is just sufficient to hoid that numboi' of 
-pidci-s which is necessary for the hill growth of the larva-; it^ 
!(‘iigth is always a little more than the length of the cocoon to 
l)c spun by the full-grown larva. The full-grown larva, in turn, 
spins a (.'ocoon which is just a little longer than the wonhl-bi‘ 
mature pupa, plus the length of excroment to be tlepositod at the 
Ijottoni of the cocoon. The undenioti'd measurements will clear 
this point--' 


Length of a cell is aboul ... _ 24 unn. 

cocoon is about ... ... 20 mm. 

,, pupa is about . . 15 m,ii. 

.. .. excrement is about . .. ... ... Smni, 


Enemies . — Two parasites have been reared from the cells of 
this species. 

(/). (.'hrysid (Clirijsis .sp.). 

{it). Tacliinid flic.s (Specie.s undetermined). 

1 have nothing mori' to add here to what has already been said 
concerning the above para.site.s under Ecelipliioti mmlitinitaUiiium 
and (S', eoromandelictim : e.xcejiting the following oliser\'atioii which 
.seems necessary. 

(Since the cells of this specie.s are constructed singly, and tliere 
is no supei’fluoiis quantity of mud thrown ovi'r them to disguise 
their shape, the walls of tlie.se eells are very thin. I 'onso(|nei)tly 
the holes bored by the full-grown Tacliinid maggots into the side.s 
nf the cells serve as .so nianv openings for the flies to e.seape througli. 


iScidlidiion ciolactain (habr.). 

W asps of this species are very pretty, and can he readily dis- 
tinguished from other specie.s belonging to this genus by their eon- 
spicuous cobalt-blue coloiii-. 

The female doe.s not construct mud cells as do ollie)' species 
ol this genus, but alwavs takes advantage of ready-made holes in 
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whicli she stores spiders and lays eggs. These holes are subsequent- 
ly (dosed with not exactly mud, but mud mixed with mortar and 
lime. 

In all odd and (pieer holes, such as in walls, doors, windows, 
hedstead.s. bamboos, barrels of rifles, etc., nests of this species am 
to be .seen. In short, wherever she finds an empty convenient liok^ 
she utilizes that for her nest. Once I found a, cell in the central 
cylindrical a]X‘rture of a common wooden bobbin. At another time 
from a long deserted nest of Seelipliroii madraspatanum I got two 
pupm of this wasp. I was [luzzled a little in the beginning, but in the 
ipieer no.stiug habit of this wa.sp (of occupying empty holes) 1 found 
rhe solution. .\ few days later 1 actually .saw a SeeliphroH cioJu- 
irHiit entering mlo an empty cell in the nest of Sceliphroit madranpa- 
lanniii. But the iiuestion of Scelipliivii riolareum occupying empty 
cells ill Sndipliioii, iiKiilriiiipafaiiiiiii nest was definitely decided, 
when I oliservi'd that - 

*" From a Svelipliiiiii n)ailni4pukutii)ii, nest which was long 
under mv observation, all the wasps liad emerged, and as this nest 
consisted of three (.-ells there were three neat eircnlar holes visible 
on the to[) of (he ne.st. On mv going over one day to the place 
where the nest was situated I was astonislied to find only two liole.s 
left; the third one was elosi'd. I removed just a little mud (rathm 
plaster of clay, mortar and lime) from that comer of the nest 
where the third opened cell was located. From below came to view 
ihe top (-)f a dark brown eoeooii. 1 .scraped off the, nest from the 
wall and gently opened iipi thi.s eell. To my great satisfaction 1 
found the lower part of an empty iiuidmspatanuiit, cocoon at the 
bottom of the cell and ju.st above it a dark brown cocoon enclos- 
ing a riolaeeiim full-grown larva.’’! 

From this cocoon emerged a. ticdiphron vLulaveuiii, on lOth 
September 19t)S. 


* This is a-ihathn from my observation book. 

f Tlie cocoon spun In’ :i full._"ro%vn riolaneutn lurva is smallcv m size lhaii thatoi ' 
inudriixpatannii' lurvii. 
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Horne records some observations regarding this species iiiidei 
the name of Pelopoeiis beiiijuk'mis in the Trans. Zool. Society \'ll 
(1870), p. 1615- The sketch (Id. XXI, I'ig. tl) which a<'iom|>aiiies 
his account appears to me to be tJie ne.st of Scclijiluiiii nKHirii.^jiiihi- 
aum rather than that of this species. He says that " the c<'lls are 
placed side by side in great numbers, .say twelve or fourteen, anil so 
well covered over with mud as to be ahiiost unobservable but at 
Pusa I have never seen this wasp cotrstmeting an entire separate 
iiest. All that she does in the way of construction is the putting 
oil of 'caps’ over deserted or ent])tv cells of other niud-uesl- 
luaking wasps which are apiiropriated liy Iter. It is very iinlikelv 
that this was]) .should have an altogether ilitTereiit nesting habit 
outside Pusa. There are otily two jiossibilities ; either that Home 
eollected an appropriated nest of Xcc/fp/oim imulmspatiiHui,, and on 
the emergence of his heiifialeiisis frotu the cells mistook the nest as 
belonging to the latter species or that the wasp has reiormed and 
learnt to be more ecoitomieal sinci' the time of Horne's observations 
over 40 years ago. 

This habit in some insects of appropriatitig empty or desiuled 
nc.sts or veils of other wa.sjis always leads to faulty eonclusions. 
hi the lirst place, nests arc a.ssociatcil with insects which never eon- 
structed them. Secondly, when the nests are known to belong to a 
species other than the one which has emerged from the cells, the 
latter is bv mistake eonsidereil to be |)arasitie on the fornier. I 
remember ail mstaiice of tin's sort of mistake. A student in our 
laboratOTV once brought to me examples of M(ynrl,ilr huuUa (h.), 
which he’asserted were parasitic ou /t'mtmm'.v cmocu (P .). solely on the 
orouud that he reared them from the cells of tin- latter. Needless 
to say that it was a clear case of approi-riation of empty cells. 

Besides Scdi.phwn nolmxow the following have been reared 
by me from nests which oiiginally belonged to oilier wasps ; 


lusects tjTcd. 

1. Psi’udii<i''it.iii (■} 

P.vudur'i"' SP- (uiiiilrntiriea, iie.IjiLl.iy nun ) 
fditiifd {V ) 

I, OtJ ijnrrHs i>itnrtU)ii 


iVoiii wliitrii brut}. 

Si'rl'ifUivtui cin'oiiuoidflifinu ( 1 ?;. 

Ulillll'IllilHlIllllllill ({•). 
Eiiuii‘iii\< (b). 
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It may be pointed out liere that while Sceliphron uiolaceum (F) 
simply ‘ caps ' the cells, the Pseudagenki spp. and Megachile (re- 
fened to above) make their own cells inside the cavities, The 
Pseudagenia sp. had made four cells inside a single cell of Scelipluvii 
madmspatatiHm (K). 


Gexus SriiEX. 

SpJiex lobatua. F. 

This is one of the commouesl wasps found at Pusa. Its large 
size, charniing metallic green colour with golden rosy tiut,s, and 
graceful flight at once distinguish it from other wasps. 

TTic female wasp (Fig. 12) i.s generally seen digging up cricket- 
barrow, s in fields and meadow,s from April to Augnst, TTie oicket 

is driven out of the, burrow, 
caught, ,stung and paraly.sed. 
It is then removed by the wasji 
to her nest, but what follows 
has not been observed. Prob- 
ably an egg is laid, and the larva 
feed.s on it. \Mieu the whole 
supply of crickets is comsumed. 
the larva pupate, s and in due 
course of time the perfect wasp 
cine rges. 

Economic. This wasp preys njion one ])articulai' .species of 
(fryllid — Biaclii/li'i/pen (icliutiiao;. Floll.. which i.s a pest of Lucerne. 
Indigo and Tobacco in Bihar, ll is therefore certainly a bene- 
ficial insect inasmuch as it checks the spread of an injurious one. 

In Bengal ladies make a charming use of the delightfully bril- 
liant skin of this wasp, (.'irculai- discs neatly cut out of its body 
are fi.xed in the centre of the forehead by way of oi nnmental decora- 
tion. The wasp is known there by the popular na mi' of " Kancli 
poka, or the tJolden Insect. 



I'ic. Vi.— Si'iiE.x i,oB,ens, (I. I. L. > 




(-OJMXI) R\M hl’TT. 


Ainpiilrj- (■(iDiiiirssii. (l-'iilir). (Ki.i, 1;!). 


liiiliaii liisi'ci 
til mill sa\T 





Tlie habits of this was)) liavr inrii ili'scrilifil in ■ 

Life” at pages 207-208. I have nothing more 
that these wasps sometimes fi'er|uenl onr 
houses in searcli of the )iig household cock. 
voach.--Pffl'/pfo)ie/rt nnwricana. On several 
occasions f have seen thi.s eoekroaeh being 
dragged up a wall ])y tin's little active 
wasp, not in the wav a |)aralysed cricket 
is taken by Nofor/onia (8m.) 

but like a truant moving schoolwards with 
unwilling steps when dragged by .su])erioi' 
force. The cricket makes no effort to move 
and is simply dragged like a mere corpse, 
but the cockroach walks on its own legs. 

It follows from this that the latter is not 
so completely paralysed as (he formei'. or in other words, the 
cockroach is not stung in all the nerve centres ; conseipieiitly, 
movement of limbs, though a little restrained, is still allowed it. I 
should think this action of the was)) (lelil)erate : iiiid it displays 
very well her intelligence. She realizes fnlly. it a)))iears, the ditli- 
culty she will have to encounter in removing such a heavy load 
from ground to tlu- top of a hoii.se if the cockroach were deprived 
of its locomotion. Mow she simjrly )>ulls at an antenna and the big 
cockroach moves on heavilv, although much against its inclination. 
This concession (partial movements of limbs) so dangerous after- 
wards to the wasp egg and young larva, is not permitted loiigei' than 
necessary. The wasp takc.s care to bite off all such limb.s ns legs, 
wings, etc., before laving up the cockroach in the nest as jiroi isioii 
for the young. 


Fic. \X AMIH1,K.\ MtMI'llKSS.A, 

(1. I. L.) 


Economic . — Cockroaches chiefly live on dead and deca}iii^^ 
animal and vegetable matter, and as such are good scavengers, but 
when found in houses in largo numbers they arc a I'egular nuisance. 
Amfidex comqiressa in checking their spread is decidedly beneficial. 
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Stiqmus conqrwts. Walk., 
and 

Stifpnns niger. llotsh. 

Those tiny black wa.sps have been ob.sen'ed carrying awa\ 
Aphides, which they piobahly stove in their nest as provisions for 
the young. An enorinons (piantity of .sap is extracted by .\phides 
fi’otn plants which they infe.st, and which, consequently, look 
unhealthy and wither away prematnrely. These wasp.s prove a 
natural check on them, anil are. therefore, beneficial. One of inv 
doweling plants was once badly covered with a yellow species of 
.\phi.s. but lady-bird beetles and the.se wasp.s appeared in time to 
clear it of the pest and thus saved it from the inevitable decay. 

Bcmhc.r orienUtiifi. Handl. 

limbi'j' oricHlalis. Handl.. is the commonest was]) of this genus 
found at Ihisa. It nests in soft sandy soil not far from river hanks, 
idle entrance to a nest is more or le.ss a transverse slit. In ilav 
1000 I dug U[» several nests but from none of the.se. did I obtain any 
egg, larva or pupa, of the wasp. Perfect wasps, however, were found 
in them. In the yellow colour of these wasps there was noticed a 
lovely fre.shness, which is .so peculiar to things which remain screened 
from the sun. hixpo.sure to the suits rays changes or bleaches a 
colour to some exteni. l‘'or instance, the body of Myrmecocyst.ii.n 
Retipes. Forel, dug out fre.sh from a nest underground, is yellowish 
brown. Imt the colour of .specimens caught flying or running outside a 
nest, is totally brown and tawny ; yellowish ness completely vanishes 
away on exposure to sun-light. From this it will ea.sily he inferred 
that H. orieiilalia must have been present in the imago form in the 
nest long before my digging them up. It will be within the limits of 
possibilities then to suppose that hibernation in the case of this wasp 
takes place in the imago stage. 

Philantkm pitlcherrinitis, Smith. 

.My note on the habit of this wasp has already appeared in ‘‘In- 
dian Insect Life ” at page 209 and I reproduce it here. 
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This wasp js common at Tnsa (Invino; tlio m()i\tlis of Maivh and 
April. It is usually found on howoi'ing plants, on the llowcrs of 
which bees are also hovering. This wasp attacks tliem. stings them, 
and then flies away with them to the nest. The bee is held bv the 
wasp below the thorax between the legs. Nests of this wasp are 
in sandy banks, and are in the form of long narrow tunnels. Pe- 
inales are observed bringing bees, generally belonging to the geiana 
Hfih-Cliis. ' Cerattna and ' /I jus to their nests and the ehoiee 
seems restricted to the family Ajiidtr." 

Economic.— Ihe mother-bee generally fills a e('ll with a mixture 
of pollen and honey. She is furnished therefore with bristle, br.aneh. 
ed, plumose, and twisted hair.s, which facilitati' the work of gathering 
pollen front flower.s. W hen she buries herself in the blossoms, pollen 
grains stick to the peculiarly modified hair. As the bee Hies from 
one flower to another of the same plant, .some of the polhm grains of 
the former, come in eoiitaet ;md iidheie to the stigm.'i of the latter 
and pollenize it. Similatly while she flies from one plant to jinother 
fross-pollination is accomplished. Tints the hee ineideiitallv pol- 
lenizes flowers while collecting pollen whieli she stores in her etdls ; 
and as such she is a very beneficial insect in flower iind fi iiit orehtinl.s. 
PMlantJms pulcherrimus attacking these is di'i-idetllv an injtiiious 
wasp. 


FAMILY EUMEXID.K. 

Genus EfriEXE.s. 

Evmenes af[i»issima. Sauss 1 ar. 

This wasp is shown on PlateXIII.lMg.il. Single cells of this 
species have been collected from the branches of .Jlntti ( FanHu i.r sji.). 
(PI. XIII, Figs. 9 and 10). 'I’lie mud u.scd ap|)ears to he very finely 
kneaded, and the cells are very delicate. 

Eumems esuneiis, Pabr. 

This wasp is similar in habits to E. cmiira. The, femtile wasp 
constructs mud nests, consisting of three or four cells, and each tell 
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is stocked with ]iiiri»lvsi'(l c:ifcr|)illiirs. The iiosts iiro found in variou^ 
odd places, f'.i/.. coiTiers of houses, against walls, rafters and window > 
and in haiiiboos. treo-tiTiiiks, etc. On one occasion a rejected cii. 
cidar wick of a table lamp wa.s occupied by (liis wasp. The shape ol 
a cell is very niiicli like that of Eumenes con/'en ; being elliptical ii 
plan, and senii-elliptieal in .section. The evasp takes about 3 hoinv 
to rais(' the cell and about an eipial number of hours to store cater- 
pillars in it. A cell which was started at about 11 .A.At. one day. was 
finished by ■> e.M. rlie same day : and the caterpillaK were storetl 
and the cell plugged by T> i’..\i. The time required to stock the cell 
with caterpillars depends on the abundance or scarcity of caterpil- 
lars and the distance from which they have to be fetched. If they 
are found close at hand and in large numbor.s the time taken will 
proportionately be very nuu!b less than when they have to be 
brought in from a long way off and are few in number. 

The egg. as in the case of Eiinieiiesennica, is suspended by nieans 
of a fine thread, in.side a cell. It hatches in a couple of days, the 
young larva feeds on the paralysed caterpillars stored in the cell 
and grows in size. On the 3rd day it measures 12 mm. by 4 min. 
and on the oth day it is fitll-grown when it commences to line the 
inside of the cell with silk threads. On the Ctli day excreta are dis- 
charged and the larva measures 15 nim. by 3 mm. and is yellow in 
colour. On the 8th day it pupates. Jii the freshly formed jmpa 
the abdomen is joined on to the thorax broadly, and the segment 
(petiole) joining these two parts of the body gets thinner and thinner 
till it is reduced to its ultimate dimeirsioiis. The petiole in this 
stage is never stretched lengthwise but. is kept in an oblique position. 
The abdomen eonse([uently remains more or less at right angle:- 
to the longitudinal axis of the pupa. The length of the jmpa 
measured from head to the base of the 2iid abdominal segment is 
about 11 mm. 

The general colour of the pupa is yellowish white and the wing 
pads are slightly brownish. A change in the colour of eyes takes 
place on the beginning of the 3rd day after pupation. On the 7t1i 
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llay reddishiioss is sirffiisod all over tlic Ixuly ; the mcMitlioiax 
assumes a biick-red (•oloiii', the petiole and the abdominal scfiments 
hecomiiig reddish brown. All the sutures on tlu' thorax, a transverse 
Iraiicl on the petiole and another on the apical uuM'giu ol the dnd 
abdominal segment turn blaek. (In the Otii day yelluw inarkiugs 
on the. thorax and abdomen appear prominently, ami on the Kith day 
the thin pellicle covering the pupa is cast and the wasp emeiges. 
On the following day the limbs liaideu and the wasp cuts a hole in 
one side of the cell and escapes. Tims from egg to imago this wasp 
lakes about 21 days. 

Eiiiik'ik’h coiiica. I''alir. 

The female cu/dcrt eonstrnets mud l ells in l he coi ners of houses 
against walls, wooden furnituvo. etc. There are generally li lo K' 
cells ill a complete iiesl. The cell is convex from outside, cilipticnl 
in plan and .scmi-elliptical in section. The approximate length of a 
cell measured along the major axis of the plan is 22 mm. and the 
hreadth along the minor axis 12 mm. 

The female coiiira hrings a mud pellet and lavs ii out in a cni ve 
on the place where .she inteiid.s to construct her nest. She goes out 
and brings more mud which is added on to (he first envvis Several 
times the wasp goes out in this way and returns with mud iiellels 
which are worked into the wall of the cell. When the wall rises 
10 a height of about 0 mm. all round, in a plane at right angles to 
the one against which the nest is being con.stmetetL a gentle curve 
is given to the remaining portion of the construction winch ends in 
a .small central aperture about d mm. in diameter .surmounted 
by a structure which may well be compared to the neck of an Indian 
water pitcher with a rim. Through the aperture, ar.' .slid in well 
developed green eaterpillar,s (generally .semidoopers). which are 
brought stung and paralysed (hut mver (lend), to Ik- laid up as 
provision for her young. (Note ; -The caterpillar are .sometimes 

found to be parasitised.) . 

The number of these caterpillar.s in a cell vanes ; usual y it is 
five, but if the caterpillars are small and not fully developed, their 
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iluinhri' iiiiiv !>(■ nine or more ; and in ease' tin' wasp is scarod awii\ ^ 
r-miolit or Icilli'd lud'orc closing tlic ('(>11. the niiiidn'r of catoi'pilhiis 
stored is nnieh l(‘ss. 

When the ea” is laid and the necessaiv iiuiuliev of lateipillars 
has heel! stored in a cell, the ])itcher-rini struct lire is dentolislied a 
little and the central apertni'e is plugged with niiid. Another lell 
is started just ahove it. the lower side of the .second touching th(‘ 
iippet' sid(‘ of the first ; hut in ease the nest is located in a corner, the 
cells overlap each other to .some extent. Thus cells ai'(' addl'd on 
one after another, till the n'(|iiired uundier is reached. 

As already remarked /;. coioVn may construct 7 to 10 cells in one 
place if not ili.sturhod. hut if. on each return to an unfinished ci'll, 
she finds .someone closely watching her nest, she <|nits it. siispeetiiig 
some mischief and starts a new nest in .some other localitv. It is 
partly due to this reason that one generally come.s aci'oss such lU'sts 
as havi' two or three cells closed and the top-most cell with the char- 
acteiistic pitcher-iieck still e.xistiug. Hometimes .sniitavy tmclosed 
cells are also foimd for similar rea.soiis. .\s a rule, one egg is laid in a 
cell : only in one case 1 found three very similar eggs suspended in 
an unclosed cell. In her ('gg-laying habit Eimenen cotiica differs 
from some wa.sps. ns the I'gg is not laid on the food of the larva, but 
is suspended by means of a veiy fine thread from what we niav call 
the roof of the cell. The length of a freslilv laid egg is about 
3'2 mm, and that of the thread about I 'o mm. The colour is uni- 
fonuly yellowish white, hut later on only the portion occupied by 
the einljryo retains tlii.s colour and the ri'st of it (neat both the ends) 
becomes eolomiess. 1 1 gradually increa.ses m length to about 4'.3 mm. 
and in shape is long and cylindrical (sliglitlv curved) with ends. 
I'ounded. The egg stage la.sts for about 2 davs. The egg splits 
on one .side, and the rent gtaduaUv increa.ses downwards till the lar\ a 
puts forth its head and as much of its body as may enable it to leacli 
the food below. It does not leave the egg-shell so long it can get at 
the food from its susjxuided po.sition. and so long as it is too delicate 
to receive convulsive strokes from the paralysed caterjiillars. When 
freshly hatched the larva measures about 4 or 4'o mm. long ami 
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[ miu. broad. Jt is ^ivcii in tho mid, Ho, tho am, Tim ami |„,sirii,,r 
ouds being eoloinio.ss. Tin's given , nl,iiM' d,‘,‘|),ms ami lli.m m.iduallv 
spreads all over till some yelbiw a|i[),‘ars miiiglo,l uiili ii, ih,' laiti'i 
colour predominating eventmdly. |i immlls tinve tinu’s prmi u, 
its attaining bill Imigtli. 

Ihc following table givi^s tlu* dat,‘s of ,liller,mi mmilis as oli- 
scrved in the case of iwo larva' : 

Hairhc'l 

1st iiKmIl 

2ii<l 

Hi'il 

Piipar<'<l 

When, in a week's time, it is full grown, it has tli,' appearance 
of a yellow mass of flesh tapering towanls bnili imds. and dividi'd 
into distinctly marked segmeiils. It is .ibmif I!) tn TO mm. long and 
() to 9 mm. broad in its widest portion, li has Imi small round 
spiracles on each .side of the lioily. 

In tlic cell the fnll-grown larv.i spins a eoi-ooii. iiishle which it 
rests for some days before pupating: but if taken out of the I'l'll 
it liardlv spins auv cocoon, and. if at all.oiilva few tinea, l.s are drawn 
across tlie l)od\'. Tlii> ,-ocoon is of a very ihin coiisislemy and is 
spun (piite clo.se to the walls of the : practically the i-ell is lined 
with silk threads. It .serves two jmipo.si's (/) keeping the pupa 
eiielo.sed in a soft covering and (,'/) har,leiiing tip the wall. It has 
been ob, served that a cell containing a pu|)a olTets great, u resistance 
to breakingtlianone eontaininga larva. It may also lie not,', I in this 
connection that almost all the mnd-iiest-makiiig wasps appear to 
add something of the nature of saliva to mud to make it moiv .sticky 
and hard ; for it is comparatively miieli easii'r to liri'ak a cell made 
by human hands than one constrnch'd by a wa.sp. even tlimigli tlie 
mild used in both the ca.scs be the same. 

Excreta are discliarged inside the cocoon, and the larva becomes 
motionless. The colour tiirn.s to a delightful yellow and tlm body 
is much contracted. .Vfler 3 to .a days ix'st. the fifth and sixth 
segments of the bodv (reckoned from bead end) are narrowed. 
This annoimcc.s that the insert is about to enter upon the third 
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stage (pupal) of its metamorphosis. The larval skin is shed and 
there appears a wonderful change in the insect. It is no longer 
a tapering mass of flesh, hut has all the limbs of the perfect wasp. 
Head, eyes, antennae and its joints, thorax, legs and its joints, and 
abdomen, in fact, every part of the body comes out distinct and cleai' 
except the petiole which is very broad and thick. The abdomen 
appears to be broadly joined on to the thorax, as in the case of Ses- 
siliventres. The petiole gradually reduces to ite normal dimensions 
by the following day. The colour of the pupa at this stage is light 
yellow all over, excepting the antennal and tarsal joints which are 
white or colourless and the rudimentary wings which are brownish. 
The pupa when fresh measures 12— 13-5mm., and increases in size 
as the petiole gets thinner and longer. Then follows a gradual change 
in colouration. The eyes exhibit signs of change first ; two days 
after pupation they get a slightly pinkish tinge which deepens on 
the 3rcl day ; on the 4th day the eyes get slate-coloured ; on the 5th 
day there is more of darkness and only an ob.solescent tinge of bluish- 
ness. (In the 6th day, eyes are black, though not quite. There 
is just a leddish tinge all over the body; and there also appear 
a thick black line behind the eyes, a longitudinal black line travers- 
ing half the length of the inesonotuin, another transverse stripe on 
the middle of the 2nd abdominal segment above. The different 
paTt.s of the thorax come out cleai' and distinct. On the 7th day- 
after pupation the different segments of the abdomen become sep- 
arated and lateral pinkish lines appear on them. Excepting anten- 
1186, legs and the ventral side of the abdomen, the whole insert 
becomes reddish, the sutures between the pro- and me.90-thorax. 
mcso-thoi-ax and scutellum become dark. The insect becomes more 
red day after day till the didl red colour of the perfect wasp appears 
on the loth day after pupation. The clypeus, sinus in the eyes 
and narrow stripes behind them become yellow. Up to this dav 
the wings do not appear developed, and in their place one finds thick 
pads of skin, covering the meso- and meta -pleurae. On or about the 
12th day the thin pellicle covering the pupa is cast off, and at once 
the long, longitudinally-folded wings appear. For this day the 
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wings are kept over the body parallel to it. but on the next day when 
the wasp gets dry they are spread out almost at right angles to the 
body. This happens when a larva is taken ont of a cell and bred 
in a cage, but if allowed to cojuplete its metamorphosis inside a cell, 
the perfect wasp remains inactive foi’ a day and on the following 
day, when the limbs are hardened, emerges from the through 
a hole cut in the upper side. 

Ihus the period occupieil fi'oiu egg to imago is four wei'ks : 

Kgg stage about ... ... h’ days 

Larva! stage (incliKliog resting stage) .. (o 11 day>. 

Pupal stage about ... .. ... ... 1:; to IH ilaj-. 

Toi'ai. ... ir; to 29 ilays. 

As mentioned above, sometimes the uppermost cell in a nest is 
found unclosed with only a couple of caterpillars in it for the larva. 
The larva cm finishing this short supply of caterpillars undergoes 
metamorphosis just as a full-fed larva would do. Casting oil the lar- 
val skill and pupal pellicle, gradual changes of cokniration in tlie 
pupal stage, and the tinal emergenee as a perfect wasp, take place 
all at regular intervals.* There is, however, a great difference in 
the .size of the perfect wasps which emerge ; the one from a full-fed 
larva is very much bigger and conse(|ueutly .stronger than the one 
who, sc supply was stinted. This points to an important eonelusioii 
that dillerence in the size of various specimens of E. nmim of tlie 
same sex, depends largely on the (|uautitv of iioui-ishment received 
during their larval stage. 

Emmies. — Slilbumcijanuritni. Idirst., C'/ov/sis jitsviiietiius. ISr., and 
Ciirysis orieiitalis, Gner., of the family Chrvsidie. two undetermlnod 

" From mij (Juiia 

‘ Two lai’vat of A'. talccn out one iTom a closed cell, the other liora uu o^jeueil 

one ; the former is full-fed and well developed, iu resting stage; the latter much sraalier in 
size, resting. 

Xo. 1. Pup.ate(l on 23rd June lyOS (night). 

Emerged .'th July HtOS- 
No. 2. Piipali'd on 2-‘*th Jane llt08 (noon). 

Emerged tUh July I'y iS. 

both .tie Icinalc', N»». 1 votv much hig'icr tlinu Xo. 2. 
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species of the family Tacliinidae and Mutilla regia, &iu., have 
been bred here from the cells of this wasp. Chrysids pupate iiisid( 
a tough reddish-brown (sonietinies yellowish-brown) cocoon which 
the full-grown larva spins hi a corner of a cell (Plate 11, Pig. 12u). 
Tachinid puparia are found loose inside a cell. Sometimes it so 
happens that both the [larasites, Chrysids and Tachinids are found 
in the same nest ; the enierge.nco of 'rachinids from a nest is 
ukays perple.xing, for it cannot be definitely decided whether tlie 
flies bred are jiarasitic on the caterjiillars stored in cells, or on the 
wasp larva or pupa. 1 am inclined to believe that the maggots 
which eat up the caterpillars would not spare the wasp larva : 
hoiiever, Hies ivhuse maggot.s have been found to feed purely on 
wasp larva.' or pnpai, lia\e been ascertained to be puite distinct 
from those para.sitie on the cateipillans. Below I quote a few 
observations from my note-book which will throw some light on th(> 
subject and elucidate some other points too. 

Slh A'pril U)h!).--" kemoxed a mud ne.st of Eniiieiu’s miticit, 
consisting of six cells, from a window in a house (PI. Xlll, Pig. 12). 
Out of si.x, two ol the cells contained nothing ; of the remaining 
foil]' in txvo cells were seen Chrysid larv;e, in the 3i'd a Tachinid 
pupariiun and in the 4th a full-sizerl i)upa of E. coitiai. 

■‘.lust above the]iu)w.and sejwraterl from it by the full-grown 
lai va's ihin cocoon, was foiiiul a Tachinid |.m])arium (a damaged one 
containing a ilried-ui) Hy). and on the [uipa itself near its prothoia.x 
a tiny Clii v.sid larva : (Plate Xlll, Pig. 13).* Now it was a paizzle ; how 
could the wasp larva advance to the jtnpal slage when the Tachinid 
parasite was also in the cell f On what wa.s the Tachinid maggot 
nourished ? Not on the wasj) larva, because it was there in the 
piijwl stage, h must have been, therefore, cousumiiig the. food- 
supply of till' wa.s|) larva. The mother conka might have stored in 
the cell, as she oeeasionallv does, a parasitised catei']hllar. which by 
mere eliaiiee might have got onlv one para.sitie maggot on it. The 

* Ml-’ I iiiv Lirva itK'niioned aIjnvL* JI4 liavtD.iT bcitn foiiml on ihc protUora-v 'tl A’. 

[liipa, |nipat-ci tin 18tli April 1901) jnsiclo a foii”:li cocoon in llic coil ; the ('In-iixiil wa'i' ( 
ciiH-r-cil tin 3i]<) M;ty lini9 (IM. Xlll, Fi”. M). 
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I. 


‘> 


3. 


(J, 


S. 

9. 

10 , 
11 . 
12 . 
13a. 
13. 


Ne.^i. 'll Scaliplinm coroiiiaddelicuin, reduced x Ij. 

,, ,, inhabite<l by P^eudasienia clypeata x ?. 

,, ,, Pseuda»enia blanda X 2. 

P.swudai'ttuia blanda, male x 
Nest of a PseU'Jagenia sp. x 3. 

Psftudagenia sp,, female x 3. 


(Jells fr>jm an uulituslied nest of .ScHliphrou ^ 


corouiaudeikuiii. 


• Natural size. 


Cells from an uuliiiUUe*! nest of Sceliphroii\ 

inadraspacanuin. yNatuial size. 

(Jells tjf Kuiaeues artinissima, »ar. on a branch ^ 


ofTauurix. ^atural eke. 

A single cell of the above x 3. 

Euuiones arlinissiui^ var., female x ' 2 . 

Nest, of Eumenes'conica as seen from underside x §. 

Cocofin of Chrysis fuscipennis in a corner of a cell. 

Eunienes conica pupa bearing Cbrysis fuscipennis larva on the 


prothorax 


l4. Cbrysis fu.scipennis x 2. 



PLATE XIII. 
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maggot pupated alter eoiisuiniiig the caterpillar and allowial ihe 
wasp larva to flourish unmolested. Tins is on the assuii,|,i i,,,, 
that the Tacliinid maggot rei|nires only one <-aterpillar for iis full 
growth.” 

To a.scertain definitely how many caterpillars arc consumed hv 
a 'rachinid maggot before it is full-fed. I Imokn open sec'ial freshly 
coiistrueted E. conica cells; and from oiu' I not a parasitisi'd catci- 
pillar. On this caterpillai’ were seen live tinv maggots. In llic cell 
vlicre wort' two more cateipillars besides the parasitised one and the 
cell was not yet closed. Ihe maggots grew in size gradualh' : the 
three caterpillaViS wert‘ consumed (lean; their iuteguiuenl alone was 
left. 1 put in one more caterpillar which was not paralv.sed ; but ouK’ 
a little crushed, and of nearly the same size as those found in, the eell ; 
it was fiiiLslietl ; two more were added tie.vt. of which otic remained un- 
eaten. At this stage tlie maggots begati to pupate. Thus live cater- 
])illars in all were consumed by live maggots, showing that one 
cateriiillar is ([iiite .suffieieut for one maggot. 

It may be noted here that the ftill-growii tiiaggois nieasiii'e 
7 to Slum, in length, and d miu. in breadth (in the middle) : colour is 
dirty white: general shape, tapering towards the head end and 
abruptly truncitte towards the fail end. The tiiaggots Indore pupal - 
iiig coiitracl llicir bode very much, and the piiparium is f-.") nun. long 
and '2 111111 . broad. Ibc colour of a piiparium is blight Icstaccoiis 
which gnulually turtis to dark-browu, 'Ihe pupal stage lasts lor 
about 12 davs. (Note. -The flics tluit emerged from these puparia 
have been ascertained to be i|uitc di.stinct from those rcarcil actiiall)' 
oil wasp pupic). 

13f/( Jitiy ItfOff. — '■ On removing a nest of Eniiinifs roitini. I 
louud in one eell Tacit mid maggots actually i‘atiiig into the wasp 
pupa. T’he maggots pupated on lath duly HftKt and the Hies 
emerged on the 2.)th idem. .\gain. early in October 1910. 1 
removed another nest of this wasp from which 1 got a pupa dam- 
aged in a similar way. Khes which emerged m both lhe.se eases 
were different fi'om tlio,se bred on caterpillars. I•:mergelu■e of the 
Taclmud hies takes place probably in tlm same wav as tlescnbed 
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undei' HcdlphmH coromaiidelicum, for tlie maggots have been found iu 
tliis case also to bore tlieii way into adjoining cells in search of food.-'- 

Economic. — As already remarked, E. conica stores in her cells 
jairalysed caterpillars which are chiefly semi-loopers. Since it is 
difficult to identify insects in the caterpillar stage I have not been 
able to definitely determine the paralysed species. To rear them 
to moths is rather difficult ou account of the poison which the 
wasp injects into their body. The only way to accurately decide 
this (|uestion is to find out the food-plant of these caterpillars, i.e., to 
ascertain and see the actual plants from which the caterpillars are 
carrieil away by the wasp, and in this direction 1 have not been suc- 
cessful yet. Ill one case the caterpillars resembled those of 
Cosmophila salnilifcm, Guen.. and in another they looked very much 
like the caterjiillars of Trifioiiodets Iti/ppasia. Cram. 

Caterpillars are generally herbivorous, and when they increase 
abnormally ou a particular crop, they may do great damage. 
EtdiieneiS conim. exorcising some check on these (however 
little) is decidedly then a beneficial wasp. Colls of this wasp are 
freely parasitised. Sometimes from a nest of .seven or ten cells 
not a single wasp emerges. Taking fi\-e as the average number 
of cells ill a nest and two as the average number of wasp.s that 
emerge from each nest (one being male and the other female), we 
find that -lb cateipillai’.s will be paralvsed in the 1st brood ;t an eipuil 
number of them in the 2n(l brood, and so on. In case there are 
six broorls a year, the total number of caterpillars paralysed by a 
single wasp (which started nest-making from the middle of April) 
and it.s progeny will be tix ‘2.5 = 100 . .Vnd as these wasps are never 
mnnei'ous at any time of the vear what an insignificant fraction 


* Bul iu one iusUmcc 1 fouiiu the Tacliinid liics emerging by pushing aside a little el;iv 
frura tlic nest. This particle of clay did not fall otf the nest but was held in position by some 
llircads (probably (hose with which the full-grown wasp larva had lined the inside of tht'cell). 
U I'pcncd like a door on liingos. The exit hole was not cut and tlic clay was removed fron 
that portion of the cell where no extra mud was put by the mother wasp and where ovidcutiv 
thfl head end of the maggots liad worked like a drill. This iiesl was under my observali' '' 
•niriiig .\ugust 1!) 2, when this memoir was in the press. 

T T’i'oviding Ihc female tlies nr eannot lay more egga after completing tlio lirst m.-t. 
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of the huge number of eaterpilkrs that yearlv dmastatc our 
crops, IS incapacitated b} these wasps. 8til] 1 would not coiuleinii 
The good done by tbeni, even tliougli it is so little. 

Now consider the other side of the (juestion. Is tlie wasp eai)- 
ablo of doing any harm ( If so, to what actual e.xtent >. She can 
sting and perhaps severely, but J have not heard or seen anybody 
stung by this wasp, nor have. J myself had this experience, although 
1 have been so closely and faiuiliarly intimate with her for over 
three years. E. coHica no doubt disfigures oui' fiirjiiture. l)()X('s. 
windows, and neatly white-washed walls Irv heruglv mud nests, and 
this is the only fault we can find with her. 

Gemral. — The paralysed caterpillars stored by this wasp in her 
cells have been observed sometimes to pupate successfully, Imt it is 
seldom that the jnipae turn to imagines, lii one case, lioweveic 1 
remember that a mulberry silkworm, wliicli was renio\-ed by the 
wasp from the silk house, on being rescued from the cell, spun a 
tiimsy cocoon, and the moth eniergcil in duo course.* 

Caterpillars belonging to the following families have Ihmui obtain- 
ed from the cells of thi.s wasp. • 

1. Caterpillars resembling those ol Ajuiplui^ {JJrlaioi.-!) i rtun. I'amil.v ' Fieriib 

{ (i) Cftloriili'i/ itbsiilcfd. ^ 

-• ,1 ,, • {i\) Co-ouifj/fiila '’anilly Wn-iuidif 

'.(iii) Cram. * 

o I (i) Wlk, , 

t (ii) nykrua O.iOo. i '"'‘''“'b' Oeoiuolrklir. 

U ,, ,, Inmhij-i- Lion. I’amily • Itombyciiltf ' 

in the enipt}' cells of this species Mniarliih' laiMta ha.s been 
observed to nest. 

Eumvnes edwonUii. Sauss. 

In October 190S 1 got a cylindrical clay cell, with I’oundeil ciuls, 
attached singly to a blade of grass. Tleasureiuents of the cell were- 
Ho-ight ]4mm. ; Diameter of the cylinder about 10 mm. Emiieniv 
nlivardsii, 8auss.. emerged making a liole at the top. 

* On L’lsl Jl.ii-di lina 1 rnniovecl n feiv Xocliiul cntcrpilLiis fiTim a cell. Aliijwt nil II)' 

‘ luei pillars pupiltcJ, but only one Inrinvl l.i nioili wliicli [iri-ivcrl "ii cxaiiiiiiiitii'ii C' br :iii 
'■xtiin|>l(; of P^rroiitfra ri'lh‘:rit, Oiuhi. 
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(Ik.xi's RiiYxcmrii. 

Koiir species of tins eemis are found at Pusa. R. bi'Huiii'inii. f’. 
R. iihididiiiii. F., R. iiielaUicii]ii, tjauss.. and R. beugaleiine. iSauss, 
All these wasjts stock tlieir nests witli paealysed caterpillai's and a,- 
such ate ' Beneficial Insects.' 'Hie la.st named species is found to In 
infested with Sticj).sij>lci<i. 

Rli/jncbiiiiii l)rttiiitci(ii(. Faijr. 

This wasji also, like nianv otliers. take.s iuUantaee of teadv- 
iiiade hoh's in which she stores caterpillars as provision for her larvie, 
In each cidl there may he a dozen of these caterpillars. This wasji 
is found at Pusa from April to ( tetoher. hut becomes atnindam 
liming August and September. 

Once (14th August 1908) 1 observed this wasp entering a hol- 
low ill a dried piece of bamboo. She remained inside it for a few 
minutes and Hew out again. She returned aftei Ju niinutes with a 
catetpillai . Slu' entered the hollow attd 1 thrust in a Iteiit wire 
behind her. The wasp rushed out buzzing angrily round my head 
and finally wiuit away. Dtiiing her absence j managed to remove 
a couple of cater})illars out of her nest. She returned again, but this 
time without a caterpillar. (She went out it appears to select a 
suitable site to shift her nest to), fihe .sat just outside the nest, 
and then verv catiliousl) entered it. She came out with two oi 
three cater[)illars whicli she carrieil to another bamboo with a simi- 
lar hollow in it. Thus all tiu' caterpillars were lenio'-ed to a new place 
on such a slight provocation. The caterpillars were of the descrip- 
tion given below : - 

(ieneral shape- --Sletider, long (17 mm.) cylindrical with the 
usual five jiairs of suckerfeet. Half the body towards the head end 
ill almost all the specimens is vellow with an obsolescent tinueof oreeii 
above, and the remaining half green. Head light brown with a 
few pale hairs chietlv on the sides. Prothorax ■ yellow ish-browii 
with black marks posterioiTv arranged in a semi circle. The fol- 
lowing two .segments have two central oval black marks, each with 
two lilack dots inside from whicli .springs a single hair. There are 
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t\u) inoi'e C)val marks just heliiml tlmse. but wuliout reiilral .lots ; 
and, lastly, two oval marks on rach side witli oiw ( .'utial lilai k .loi 
bearing a hair. The remaining .segments are uiiiformiy maike.l, 
Ikicli of them has five marks arranged in two Inie.s. three m on.' and 
two ill the other. 

Isi hwc.— Three nmrk.s, two blaek eirenlar rings, on,. .,,1 ,.a, l, 
sitle of a central blatd; oval mark, whieh is biseeted he a faint dark 
longitudinal hue. Each halfhasa blaekdot in it heariiiga .single hair. 
Similarly the side rings Inii e one riot ea. Ii. with one Imir, The la'ii- 
tral mark is longer tlnin the side oinss, 

■2iul Two blaek oval marks ami a Idaek spot in eael, bear- 

ing a single hair. 

Oil eacdi side of the Itody rhete are !t blaek round ,s|Mra( les. 
Identified ii.s eater|)illars of Mamtunia hiiiii'uihs. (iner. 

— Ibis wasp is .ieetde.iK' a h.'in.iirial ms.-et. It 
exercises some inditenee ill keejiing down tli.' etiterpillars ol the 
above-named Tyralid. wliirdi is one of the pests of .Maize. 

Rhijnchiuiii I'aln, 

This was)) euiistmets long oval clay cells whieh are loaled with 
a blaek gummy siib- 
staiiee obtained from 
eertaiii trees, siieh as 
Pi|)al {Ficiiti niujtosu). 

15a bill (Acav'ui (ii'ii- 
h'lca). etc. .\ single 
lU'st niav euiitaiii in 
mine eases u[) to 2.) 
cells (h'ig. id), but .3 to 
lb is the usual imiu- 
ber. The nest may be 
sturdt against the eeil- 
iiig of a lioii.se, or it 
iiiav be insiih’ a lioh 

I l.'li: 14 KrsT iiK It.ivs. iiiul Nrili'ei.eM, ilK.iM r 

low of ;l tree It is eiirmnaisra.l 
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never attiiehed liy n narrow stalk (as in the case of PoUfifis 
hehrams, (he.), hut the bottom of a couple of cells is firmly adhereiu 
to the surface against Avhich a nest is constructed. 

The wasp takes nearly half a day to construct a cell and the 
remaining half of the day is spent in coating it from outside with gum. 
Paralysed caterpillars are then stored up, and this work may occupc 
the wasp for 3 to (5 honi's. The cell is then closed, and after 30 to 33 
days the wa.s)) einerge.s from it. l-i'rom 3 cells which were kept 
under observation, the wasps emerged on the following dates : 

Xo. Cell closetl oil Wasp emerged on 

1, 2.>th September I'-' 1" ... .. '2-A\i October I'.no. 

2yth „ ... .. mh 

■>. .'U'd October . .. 6th November ,, 

(iialcid parasites have been reared from tlm ('(dls of this wasp. 

Rli/liichiinii metalliriini, tiauss. 

This wasp has been ob.served carrying away Tiiieid {Seimi hi- 
Uoi'ii) caterpillars from a plant locally known as " Chakaur ” (CVw- 
h'm tora). T'he caterpillars have (he habit of folding up four or five 
top-shoot l('av('s togetiier. 'I'he wasp knows such leaves to contain 
her jirey ; she comes to the plant directly and .settles down on the 
folded top-shoots. .\n opening is cut from Ixdow. the mandibles are 
thrust in. and the caterpillar is ousted from its hiding place. .\i 
once the wasp ])om)ces (.m it. stings and (lies away with it. 


RV.MILY .\P1D.E. 

Cenitiiui oiridissima. Dali. Torr. 

This is a beautiful bee of a cliarmiiig green colour, witli nietallic 
lilue or golden sliades. It is .sometime.s confused with Ghnjtsal 
wasps from which it can be readily distinguished by the forewing 
venation. The Cerutum has three caibital cells, while the Chrijsnl 
lias none (rarely one). 

It no.sts in hollow reeds and thatcli, and o.Ncavates tunnels in 
dried pithy branches of trees. These tunnels and hollows are made 
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1,V the female bee m an ex(niisite way ; the iusulf of rho lu'M is 
[lerfectly smooth. file and .sand paiier would not tinisli it smootlit-r. 
The fine particles of saw-du.st are not scattered to the winds. Inii 
are compressed and utilised as partitioning walls between tlu' dif. 
fereiit cells of a nest. In a nest there may be about .'i cells and eaiii 
cell is about 8 mm. in length ; m .shape it is a perfect evliiulei’. l-iac li 
cell is provisioned with a little hee-hread wlneh is pollen mixed with 
honey. On this an egg is laid. 

1 have ascertained that an egg after it has been laid l,iy the lur 
increases in length from about -2 mm. to about :i mm. It is 
long, a little curved, semi-transparem and very smooth. The thm 
pellicle constituting the egg shell Imrsts at one eiul and the larva 
pushe.s its head out. Shortly afterwards the smooth liodv gets a 
little tmnklcd. A.s the thin pellicle simply rolls over the larva 
lemains in exactly the .same position as the egg. only tlu' wrinkled 
body tells us that the insert has advanced to the .second stage' of its 
development. 

The larva on hatching begins to feed on the hee-hreael. W hen 
freshly hatched it measures a little more than 3 mm. Head is 
distinct and .shiny white. Jiody is longitudinally margined and 
transversely ridged. Six spiracles are visible on eacli .side. Larva 
when half developed is dirty white anti yellowish in colour : in the 
middle above slightly brownish, towards the tail-end black. Mctli- 
ally a faint dark line, extending from head to the apex of abdomen 
is visible below the integument. 

Development of the larva is .slow and when it is full-grown it is 
about 8 mm. long. Head and thorax creamy white, seini-transpareuf . 
the rest of the body yellow (colour of bee-bread) ; the, posterior 
segments are distinct. .Ju.st a line to mark the outer margins ol 
mandibles reddish. Head inclined downwards. Tlio larva jilaced 
on a horizontal surface ahvays remains in a curved position. Lar- 
val and resting stages occupy 10 to 13 clays. 

Description of one or two days old pupa is given below : 

Lengtli 6 mm. General colour is yellowish ; apical joints of 
flagellum, all tibitc, tarsi, and mouth-parts, whitish. 
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— Labrum. iiiaiulil)les, clypciis, eves, aiitoiiiiic and ii> 
juiiits distinct. Id^riila aiul pal[)i cx.sei’U'd. and placed below tin. 
flioiax paralbd to the loni;iludiiial axis of the pupa, between tli(‘ 
tai'si of the wliicdi ai'c folded symmetrically on the ventral siii'- 
face. Kves and oc(dli can also l)e traced feebly. 

'riioirir. l'’rom above smooth and .shining, all .sutures well 
marked: two longitudinal depressions on the ine.so-thorax : median 
segment po.steriorlv v<>rtieally trnneate. Wungs in riifliment.a.r’r 
stag(‘. lying obliipiely on meso- and meta-pleura. 

Ah(low(f)i. - i^ix or seven segments distinct, a little longer tliaii 
bioad, much narrowed towards the a])ex. 

The pnjia, when jdaced on a liorizontal siirfare, 
moves the abdomen right and left. Bv this 
motion it cannot go forward or backward, but 
( tin move more or less in a curve. .Vnotlier note- 
worthy ])oint in this connection is that tin* full- 
grown larvii does not sjtin any cocoon, consetjnentlv 
the jmpa is always found naked in a cell (Fig. 15). 
Changes in the eolonration of the pupa take pltice 
in the sa nte wav as in other Aeuleates. h'irst, the eves 
heeotne pink atid ocelli ehestnut brown; gradually 
They tttrti bla(d<. The thorax and abdomen by degrees 
beeoine green, and then (he thin pellicle covering 
the ])it]);i is .shed ajul the perfect bee appears in its 
idiartuing colour. I’ltfuil stage lasts from 11 to IS 
(lavs. 

Thti.s from egg to imago tiie bee take.s from four to 
live weeks. 

t.i I .lay-. 

[yrirvHl sliiiTC uiclii'liiiu ■ sttiuc ' ... 1“ .. IB ,. 

Pupal sfa<_>f ... ... ... ... 11 |s 

iliTAL ... „ :>.*> «l;iyv. 

As already noticed, the female bee tie.sts in reed, thatch, hollowcij- 
out drv britnehes of tree.s and drv shoots of bamboo. 'I'he first eidl 
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start(.<l light insiil,. tlR. holl.nv i|„. h,s( rWl i. Innsluil n.-a, iha 
.aitraiur (opi'ii ond) ; consciiu.,,! ly if i„ rl,,. ,■,■11 iii, i,..! 1 ;,m 
ihcvc is aiK'gg. the (■,)iistnii-t,',| Ui th,. |,,si 

fmm the open end) would contain a full-grown or a ll.■arlv fnll-arown 
larva. Xatnrallv enough the iinnat,' ,.r (he first cell I,,., ,„n,>s a,, 
imago, while the occupants of other c'lls are still in |,npalan,l larv al 
.<tage. How does the him of this ,',.1| manage lo ,-,nne out of th,- 
nest when the exit is hlocked ' After rep,-ated ohserval ions 1 
have come to the conclnsion that the he,'s remain in iheir respe, live 
cells after shedding jnijial skins and wail patienllv iheiv lill the in 
mates of the succeeding cells leave a clciir passage for them to emi'roe 
from the tiest. 

The bee pupa lie.s iu a cell with hea,| Iowa ids th,' elo.sed end of 
the uest. On reaching the imago siage it siamis on its legs and in- 
stinctively tries to walk forward and haekwards. It pushes tli,‘ 
sawdust pings, and if the tidjoining cells are oei-npje,l. the pines w ill 
reiuiiin intact : hut if. on ilie other hand, tlm next ci'll (towards ih,' 
open end) is vacant, the hee in her haekward niolmn will ilemnlish 
the sawdust wall and escape from the nest. 

.\t night these bees hide them.selves in such hollows a.s lliev 

choose for their nests, the mother always l■onfmillg hetseif to 

her own uest. liarly in the morning. Hvi' or six of ihese hei's mav he 
found huddled together iu the central hollow of a single ilried shool 
of a hamlioo. 

Enemies . — Tiiiv hlaek ' ('liiilriil parasites hav,' heen hred Ikiiii 
the cells of this bee. In one cell there may hi' found as manv as 
hiiir dirtv white larvte feeding on the hee-lar\u. These larwe. 
will'll full fed. do not spin any eoeooii. hut simjilv cast olT their 
skins and pupate. The pupa is naked, while, ahont ;{ mm. to 
f iiini. in leiiath. with all th,' liinhs of the imago, .\liont fwodavs 
after puptitioii the eves turn pinkish and gradually heroine deepei 
111 colour. On the following day the whole of the hody turns Mack 
and a couple of days after the [larasite emerges. 

Economic . — We have seen that C. crn/cs.so/ai stores poll, 'it anil 
lionev iir her cells. In order to facilitate the work ol gatheiing 
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noil,. IK iiiiture hos funii.sk'd licr \vitli peculiarly inoclitie,! Iuuik, 
n., Kihw.tl,,. liaiiv are bvaiiclial and forked (as shown in 

figure 16 ; Fig. 16«8ho\\> 
a single hair magnified), 
ifhus when she burio,^ 
herself and rolls in the 
blossom, pollen grai)l^ 
adhere to these hairs. 
As gh,' flies from one 
flower to another of the 
same plant, pollen grains 
of the one come in con- 
tact and stick to tin* 
■stigma of the othei’ and 
pollenize it. Similarly 
when .she flies from one 
plant to another cross- 
pollination is acconu 
plished. It will bo clear from thi.s that from an economic point 
of view this bee is very valnablc in fruit and flower gardens. 

F.tMlLY FOlAMKdOiE. 

Doiifhis lobkitiix, Shuck. 

In the month of Fehniarv each year male.s of this spe(?ies, which 
are very wasp-like in appear- 
ance (Fig. 17), generally come at 
night into houses attracted by 
light. Workers have been found 
twice a year in large nnmber.s; 
once in February and again in 
August. In size they are very 
much smaller than the males, 
in habits they are usually carni- 
vorous. One afternoon (20th 
August, 1908) after a brisk 
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shower of rain workers of t.his species eamc out iu large numbers 
from their nest which was underground, near the foot of a wall. 
On this wall at that time were also moving upwards workers of 
Phidok itulica AVith males, eggs. Ifrvto and pupar The lahiatus 
workers attacked them and, grasping them between flic mandible.s. 
ran into the nest. On digging up the nest a little, 1 found .se\ c'ral 
Phidole indica, Mayr., woikers cut into pieces or badly imifilated. 

Workers of this species are blind, but it wa.s iiitorostiiig to behold 
them pouncing on the Phidole workers witli groat precision. They 
live underground chiefly on animal food, and 
hunt small ants and little living things 
which multiply so enormou.sly as to become 
a nuisance at times. D. labiatvs iu this res- 
pect is a beneficial ant to some extent. 

Dorylus orie.nfMis, Westw., i.s a species 
very closely allied to the above. llale.s of 
this specie.? can be distinguished from those 
of labiatus by their smaller size and broader 
mandibles, and workers by the number of 
antennal joints which are nine in the ca-se of 
the former and ten in that of the latter. 

Workers of this species (Fig. 18) are in- 
jurious insects, because theyhar’c been ob- 
served to actually cat up healthy plant tissue. 

At Pusa they have been found to damage 
vegetable crops, but never seriou.sly. 

Platythyrea victoriw. F'orel. 

This ant i.s found walking on the trunk of trees examining 
depressions and .spaces covered by loosened bark. I have .seen thi.s 
ant attacking a small tree spider which was hiddenuiulcr a portion of 
the bark on an old Ficus tree. As soon as the ant approached the 
spider, the latter jumped out and hid itself in another place. The 
ant followed it there and the spider returned to its first hiding place. 
Thus five times was the spider ousted from its retreat and attacked 
hut it always managed to escape unhurt by its agile movements. 
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Diamtmm ratjatis, Stnith. 

This ant is seen at Ihisa tlirougliout the yeai' and is one of the 
coimnonest itisects fountl here. Nests arc underground, at the 
i)ase of big old trees, and near the roots of bamboo clumps. Pu|)a‘ 
of this .species are encased in dark-brown cocooms. Outside tli(‘ 
nests are noticed generally severed heads of Camponotiis mm-jifcx- 

flHS, F. 

S'iwa nijonifira, Jerd. 


Nests of thi.s species are generally found high up in the 
main trunk or Itranches of trees, and .souietinre.s in bamboos 



also. I found one nest in 
a dried deformed bamboo 
standing in the midst of n 
thick clump. Neat and 
somewhat circular holes 
were visible on the outside 
(Fig. 19). These were the 
entrances to the nest, I'ig. 
20 represents the cross- 
section of the bamboo piece : 
■ a ’ is the central hollow, 
b & c mark the position 
of passages inside, the nest- 



Fir.. 19 .— Nest of Sima rcfonigra in 

A DRIED DEFORMED BAMBOO. 


Fig. ■20.-CROSS section of thk 

ABOVE SHOWING THE POSITION OP 
PASSAGES LEADING INSinU 
THE NEST, 





EXPLANATION OF PLATE XTV 


1 . PseudaijeQia blauda 91 ' 

abour 3 

2. .. „ j 

3. vvhioli mimicks ‘Sima rufoTiiijia 'J x 0 . 

4. Mi-tliocA iuf‘)ni5»ra 5 < 

§. Sihia r'jt'oni^ra ^ x 3. 

0. Mulilla sp. 9 X 8 . 

7. Mynjjeco<;)’:<lus j x 3. 

7a, Last, segment of tlie abov<=* <howin<t^ 
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Larvffi are white, cyhndrical. ^tli ends ronn.led, 5 ,n,a. in 
length. There is a fine medial longitudinal black line above 
extending over a few segments of the body in the middle ' The 
integument is transparent and through it is visibh- a black riiu; 
encircling the central portion of the body. The head is boid 
downwards and rests on the ventral side, forming an emar'dnation 
in the convexity of the midensurfuee. (tuce I observed waukers of 
tins species attacking those of tin' ‘ Harvesting Xnt ’- -[lokmup-mpx 
snihrkeps, iMayr., which wore returning to their nest lailoii with 
grains of oats from a neighbouring field. Itujoiiigra did not carrv 
\mbriceps' living or dead to the nest, nor did they plunder the latter, 
but .simply took pleasure in killing them or hiving them half dead 
on the field. The workers of this species are mimicked by a spider 
which is shown on PI. Ill, fig. 3 ; fig. 5 is the worker. 

Sima allahoram, Walk. 

Nests of tliis species have been found in the tender shoots 
bamboos, and also in the main trunk and branche.s of trees. In the 
former case the central hollow is utilised for the nest. 

These ants when disturbed discharge, a drop of wliitc fluid 
through the anal tube. 

Calaulacus taprohanw, Sm. and 0. lailus Forel. 

Cataidacns taprobance, Smith, lias been found nesting in the 
hollow' of bamboo shoots and Calaulacus latus, Forel, in the 
branches of ‘ teak ’ aud ‘ sarish ’ trees. ,\nts of both the specks are 
jet black aud very inactive ; the former is .smaller in size than tlie 
latter and has oraiige-red tibiae. 

Cremastogaster subnuda, .Mayr. 

TMs species is strictly a tree-ant. T'he nest may he either 
ill the main trunk or in one of the branches of the tree on which these 
ants arc found running. On a Her tree a nest was found in the hol- 
low made by the ' Her shoot borer ' (Arhela telraonis. Mo). On 
the branches of a young Ber tree I noticed a couple of Jlantis egg- 
cases which were infested with these ants ; some w'cie going inside 
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them iind others were walking on the outside. On opening the igm. 
ca.sos it was found that tlie portioirs W.sitod by the ants were sitnpK 
dry and empty, Init the innermost portion was quite intact. 

Tliose ants were observed attending ;\lealy bugs, Cerocoiv,/., 
sfi., on tender Ber shoots, and also tlie Lac in.sect (Trwhardia lana]. 
These ants in tlieir eagerness to obtain honey-dew from tlie latter 
often ni]i off the ends of the white filaments, the two anterior of 
whicli are connected ivitli the respiratory apparatus of the T,ac 
insect, and thus kill it. 

Pupie of tliis specii's are naked and tlie sexes winged. 

Movmiiorinw hulmnu. Korel. 

During wet weather iiidividnals of this species enoi'iuonsh- 
increase in number and often become a nuisance in houses. Tlieii' 
nests exist generally imdergroiind and sometimes not a single hole 
in the piieca masonry is left nnoeenpied. fn the monsoon season 
of 1909 a very largo colony of this species established itself in the 
College building at Pnsa, and tliore were no less than a score of well 
populated nests scattered all over the building. Individuals of 
these nests became extremely abnndant and nothing was safe from 
their attack'. They got into cages in which insects were reared : 
they .spoiled fi'esli specimens of insoct.s on setting boards, and old 
■specimens in the boxes wlien they were left opened on the working 
table for a while ; in short, tlicv gi-ew \'ery troublesome and 1 under- 
took to diive them out of tlic building. 1 began with pouring simpk 
kerosene oil into all the nests. This measure succeeded in killing 
a few workers and making the rest ((uit the nests, only to occupy 
the first availalile hole in tlie vicinity. Kerosene-treatment was 
extended to these newly occupied holes which were quitted lilm- 
wise. Thn.s after the fourth treatment no nest rvas left in the floor, 
hut the ants were not entirely got rid of. Thev took to occupying 
holes in the, rvalls. Kerosene oil in these cases could not penetrate 
so easily and .so far inside the nests as wdieii these were situated 
in the floor’. Consequently the ants did not vacate, the nests this 
time, but emerged through another hole below or above the one 
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tkuugli wMcli kerosene oil was iujeeted a.id after a eouplo „f ,l ,v. 
began to use tire original entrance to the nest a.rain. 

Next I plugged up all holes with white putn- after pouiiiaMii 
kerosene oil. This stopped the einergejiee of the ant.s. hut onie teae 
poi'arily. After a few days I found tlie plugs bored through ami 
streams of workers flowing out. I then tried wliiti' path- rrell 
nibbed with keroseue oil to stop tlie holes, hut with little sumess, 
.\Iv next effort was to stop the lioks after iujeeting kero.seiir, with 
idiite putty thoroughly rubbed into a paste with p.uv Henzeiie. 
This measure succeeded very well, and although it is now more than 
two years ago that the plugs were put on they are .still intact. I am 
not iiiditied to believe that the ants were stiHed and thus died 
inside, but iii all probability they I'scaped. how and from where I am 
iiiiablc to tell, i only know this much, rliat tlie\' were nevei’ .seen 
afterwards in the College building. 

Krom all that f )ia\e seen I am of opiiiioa that the succe.ss of a 
partictilar tuoastire. utidcrtakeu to drive tliis s|)eeie.s oui of a lunld- 
iiig, depends more on the persistence and ])erseveraucc with which a 
iiieasure is carrietl out than on the property of the snhstaiiee used. 
What L have found necessary in the case of this anr is to make the 
whole colony feel that tlicre is a superior fon-e which is bent upon 
c.xtirpating tliem : and this can easily be done bv daily killing a large 
miinber of these ants (•(infimioiislv for some davs. 

By daily jiouring kerosene in nests which were in the lluor of 
the College building 1 killed several workers, but c:ould never liiiisli 
rhem wholesale. TTu' ants felt miicb discoiiceited rlimv. and resori- 
eil to the liole.s iu the walls which they thought to lie more .secure, 
hilt when they were persecuted still more vigorously in llieir new 
abode, thev I’ealized thev were not safe and were e(m.sei|ueutly under 
file painful neees,sity of abaiidouiiig th<‘ huildiiig. 

line morning (3rd Julv 1900) I ob.served the inmates of a 
nest marching out with young ones. Close to the nest was sitting 
a Muscid (iy {Ocluvmyia sp.) tvhich attackeil ii'om time, to time 
file larva.' and pupm that were being carried by the workers, the 
lly iievet snatched tlic victim from the gra.sp of the ant, but siiuplv 



202 Llfc'E HISTORIES OF INDIAN INSECTS (uVMBNOPTERA). 

‘ licked ’ it from its place witli tlie proboscis, which when withdrawn 
left the larva or pupa quite shrivelled up. 

Mmimnarimn destructor, Jerd. 

These are very pretty-looking small red ants, with a dark- 
brown abdomen, which has a sordid yellow colour at the base. 
They are found in houses usually on substances which have a little 
grease sticking on them, e.(j., combs, hair brushes, corks of phials 
containing hair oils, etc. On one occasion, however, 1 noticed a 
long stream of workers of this species emerging from my store rnoiu, 
each worker cariying a particle of some white substance between 
the maiulildes. 1 traced them back to a vessel containing wheat 
flour in which hundreds of these ants were gathered. On anotliev 
occasion, I traced them to a hole in a >Sanii-liemp stick in the wall 
of a thatched hut. The central portion of a Sann-hemp stick is 
pithy ; this soft substance was removed by these ants and a long 
cavity formed in the stick extending from base to top to serve as a 
nest. From this nest 1 obtained winged males (20th July 1908). 

The ants of this species bite severely and their bite is vci'v 
painful. This fact is known, perhaps, to other ants also fur they 
seldom come near its nest. Hut should they evor happen to pass 
close by it, they have, to .suffer the painful consequence of their 
negligence. A Diwsamma mjaiis ^ was once thus chastised, Ii 
was walking iu its usual leisurely fashion when some twenty or 
thirty of these red ants fell on it on my opening the Sanii-heiiip 
stick containing the nest. The Jf-iacamma evas very much dis- 
concerted for alt the M. dcMructor clung to it, curling their littlr 
bodies round its legs, and pincking with their mandibles. The big 
ant rail for its life, occasionally giving a jerk to the leg.s oi- passing 
them througli the mandibles. 

I have observed these ants attending Coccids (Daclylopius s]).) 
oil a wild bush. 

Mommoriiim latinode, Mayr. 

A portion of the trunk of a tree was scooped out, and the wood 
inside the hollow appeared to be decayed. On removing a few chips 
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of wood I found regular chambers ami galleries made therein, tliieklv 
inhabited by workers, pupae, larvae and eggs of Monomorium kttiiiode. 

Iridonnffmex aiicep^, Itoger. 

This species ue.sts iu sandy soil near the roots of plants infe.sted 
with Aphides, Tn case the nest is situated in an open place, Aiihis- 
infested plants are sure to be found in the vicinitv. Well beaten 
tracks diverge from the nest into different directions and thesi- tracks 
appear prominently in sandy .soil after a .showi'r of rain. 

These ants have been observed attending Aphides on a plant 
locally known as Miikna {Jjeppia nodifiom). On each flower and 
between the leavtts about a dozen of tbest* wore present. A species 
of Membracid on Sissu is also attended Irv this specie.s, and 1 have seen 
these ants visiting the sugary glaml.s of C<mia orkiilolis also. Dead 
insects even receive their attention. I saw some 40 or 50 workers 
of this on a deatl ‘ Aide cricket ' {Oryllolaljia (tjriaina. Pal. B) and 
one worker was noticed once carrying a ilead Sphegid wasp 
{Crabro sp). 

In the same area there may bo several nests separated from 
each other by a distance of a few yardsonly, but all belonging to a big 
central one. Workers of one nest can freely go into any other nest. 

The nests are deep, but eggs and larvic are always di'po.siled in 
that layer of earth wbicb is neither dry nor inoisl. In February 
tliese are found at the de|3tli of barely one inch in large masses and 
in July at 10 to 12 iuebes depth, but only a few in number. 
Pupte are naked, i.e., not eiiclo.sed in cocoons. Winged males 
were obtained from the iK'sts in August (20tli August 1908). 
Living specimens of this species when stpieezed ladween the 
fingers emit a peculiar kind of odour. 

Tapimma iiidanocephalum. Fabr. 

Workers of this species have been oltserved attending (1) ' Wa.v 

scale insects ’ (Gcroplades sp.) on Custard Apple (Anmui sqmmfm), 
(2) Coecids on tender Bamboo .shoots. (3) Aphides and (t) ( .ttci 
pillars of Catochrysops m-ejm I’’. (Lycceiiidw). 
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The nests are situated underground, tleep and very iJopulous, 
Females have been secured in the nionth of July from the nests 


(Ecofhylla tsmaragdiiui, F. 

This IS the commonest ant at Pusa, and workers of this species 
are seen throughout the year. In cold weather they are not so 
active as during summer and the rains. 


Their colonies exist on Lime, Mango, Litchi, Pipal, Janiau, 
Teak, Sissoo and many other trees. Nests are constructed of 
leaves folded and held together by white silky web, and are always 
distinguished by their large .size from other small leafy constructions 

which are usually scat- 



tered all over a tree and 
arc tlie ’ ' Cattle sheds ” 
or byres ” of this ant. 

These byres contain 
generally Coccids— Lee«- 
niuiu hesperidiiDi (ou 
Sissoo and Pipal) (Fig, 
21). Workers have also 
been observed attending 
Lecaniiim ii.igri(tn. Icenju 
•sp. . Hilda hengalensis and 
Oxyrhack ix tamiidii^. 
Be, sides, tliey carry all 
.sorts of iiiiscellancoiis 
insect.s to theii' nests. 
e.y.. caterpillais living or 
dead, dead grasshoppers. 
manvUie.s. beetles, luotlis 
and sometimes tlieii 
wings aloiu'. bugs, small 


l-'io. 'll -WKn 
1 ISAL sHOOr 


isO'.f (Eror ivr.i.-I SM.«Rionrs4 oN 
E.N(.LU.siN(J l.Ki'A.MCM HESPtRIDW 
ft 1. L.) 


dead ants. ete. TTiei 
congregate in large num- 
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on the tmuk or uear the foot of such trees us have their eolouie.s 

outheru. Should any hving insect pass dose bv them, thev ,voul,l 

at once rush on it, and after killhig would remove it to the,,' ncs, 
Their mode of attacking and killing their victims is very iiitorestmg 
•[he following observation, which I quote from mv note-hook, will 
fully describe it - 

Tusa, January 30, 1908.^' -.A eery cunous thing 1 haw 
noticed. There is a big pipal trecoii tlieothersideof the river (inn- 
daki. On the trunk of this tree not very high from tlic ground 1 
observed three workem of smaragditm dragging a helpless myrMern- 
aistus setipes, ? maj., up tin, tree to tlieir nest. 1 picked up the 
setipes and smraydim workeis also clung fast to it. On disem-ao- 
ing the scri'pes from the firm grip of smaragihia worker '"l 
noticed that the setipes was not yet quite d,>ad. | knew that 
maragdina was a groatcattic teiidov ; I hail .seen, on .several pievious 
occasions, the workers carrying to their nests dead insects pertain- 
ing to nearly all the different orders of iiiseets, 1 liai'c menfioned 
tdsewherc their extreme fondness for living eateipillars. but 1 had 
never seen before workers of munupinm ctiriying .vrfipc.v lo ilidr 
nest living 01 dead. Had the spceiiueli of -setrpe.v' been dead, it would 
not have e.xcited ,so mneh curiositv. 

1 brought a stray worker of .se/ipes lo the foot of this tree 
where smamgdiM workers were sitting in a large group. To asi-er- 
tain whethei' there exist any lio.stile feelings between the two sjn'- 
lies J picked up the aelipt’K by means of mv forcep.s. and /ireseiited 
it to a group of three or four workers of ■muh'iiijitnut. These at otiee 
ni.shed ou the Kehpi’.i ami one of the amanmiViiKi liiiulv eaiighl Imli! 
of one of the legs of the scHjiea. I .it once removed the .,■<•///«» with 
■'finunigdiiifi eliiiging to its legs, 1 pinched severely the latter, 
hut it did not let go its hold, I chopped off the abdoiueii, but the 
grasp wa.s .still fa.st. 1 eiit oil the ihorax, but the ' Hiilldog grip ’ 
was not loosened. 

" dust as I tiiwied mv eves to the other side of the tnmk I 
hehekl another interesting sight. ?fcarthe foot of ilie iiee on the 
ground was stretched a xetipe.t worker, its legs lieing in thi' tight 
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grasp of amaragdina workers. ‘Rack leg of the former was pulled 
out by a worker of the latter and was stretched as straight as possi- 
ble, the snutragdina worker stretching itself in its turn, fixing 
the claws in the ground. Thus .six worker.s of smaragdina were 
engaged with one worker of setipes which appeared more or less 
like a specimen on a setting board. At intervals it made a I'estless 
convulsive movement, but the grasp was all the more tightened. 
It began furiouslv to open and close the mandibles, but one nioie 
smaragdma worker very dexterously jumped and caught hold of 
the out-stretched jaw. The other jaw was similarly grasped by 
another worker. 'I'lius the setipes was rendered motionless, and its 
escape hopeless. It was kept stretcheil in this *' .set position ' 
till it grow still (Fig. 22). A smaragdina worker occasionally loosened 

its hold to see if the victim 
contracted its leg, and if it 
did so, it was stretched 
with a vengeance. 1 
watched this for half an 
hour wlieii the smaragdina 
workers let go their grip 
one by one, leaving only 
three' workers behind to 
remove it to the nest. 

‘ ' 'I’o definitely learn tlie 
mode of smuragdhM s 
attack 011 selipes 1 brougliT 
another stray specimen of 
the latter ; it was a worker 
minor. 1 left it close to 
the foot of tlie tree. It showed some sigirs of terror and was 
just running away when a smaragdina worker caught hold of 
one of its legs. T’hc setipes doubled itself, attacked smaragdina 
in return with mandibles wide oiien, but wa.s soon overpowi'red 
by an overwheliuiug majority of the enemy. As described above 
they ‘ set ' it and in 15 minutes’ time it wa.s more than half dead 



FlU. 22, -MyKMEL'Ob YSTUS SSETIPES WORKER 
liEIXt; STRETCHED TO DEATH BY THE WORKERS 
OK (EcOi'HYLLA SMARAGDINA. (FKOM A 
rilOTOGHAPH.) 
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and was consequent^ removed up the tree. In this ea.se (inlt- font 
workers ioined in the attack, and in a eoinpaiativelv shoii lime 
the setipes was done with. The fact of tlie vietiiu lieiiea a wnrkm 
minor, accounts for less time and lessninnher of mnfiujdniii wnrkeiv 
reqirircd to subdue it. 

“ To determine which is stronger of the two in a .siiigle-li.uided 
fight I put one smiragdhm worker against one .srp'pe.s worker. The 
former played its usual trick of grasping the leg and the .aVi/tev 
doubled itself to bite off smarcujdina a tliorax. The ximtm<j<lnia at 
once put its abdomen between the thorax and the strong iiiandihles 
of the setipe.s to obviously save the body from being iiit into (wo 
pieces. The thorax of smarnydina is generally very narnn\ ami 
delicate, and especiallv so at the apex of the nietathovax wlieiv it 
is joined on to the abilomen, Itv means of a thin pedicel, the spol 
nimed at by the setipes. The abdomen was sipieezed and drops of tt 
colourless fluid oozed out. This fluid apjieared to he olfensive 
to setipes for it never turned its mandibles again that way. 

“ The smaragdiiia being light in weight wasdiugged bythe.sr//p(',s 
for a few feet, but it still finiily clung to one of the legs. The .srt/'pr.v 
tried hard to shake, off the clinging swurwidiim. but in vain. .Vltrr 
fifteen iimrute.s’ close scuffle both fell exhausted in eticli otlim's 
embrace.” 


On several subsequent occasions I observed workers ot fA( op/o///(( 
smaragdina killing beetles {Opatniiii and hiig.s in the aforesaiil 
' stretching’’ nuuincr. <.)n another occasion I notici'd on (he 
trunk of a Sissoo tree score.s of rvorkers of this .species cunstiintly 
walking up and down. In a neighbouring plot I found a pkiiii 
badly attacked by caterpillars. 1 took a leaf of tins plant which 
was covered all over with dirty coloured caterpillar, s. ami laid it 
close to the trunk of the Sissoo tree. The s,mragd>m wtu kers 
noticing the caterpillars fell on them voraciuiislw They inutihaml 


♦ 1 Imve oven seen tlic niaiit 0.iral)iil beetle {AntliM 
by members of these r»l tree ants. Tlic process ot killii 
seems to be praetisch wlien living beetles ere .tttaeke<l. 
iliG nervc-col’cls of the victim* — I . B. 1*. 


attiicUdi aii-l ovci'ptt’rvcrid 
pr by sircloliin.'T ot liic 
Doatii iiroljably <lo': i<' "i 
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them, cut tliem up on the spot and then carried them off, up the tree 
to their nests. One thing I marked with a special interest in thi- 
connection. There wa.s no strife between tlie workers over the dis- 
tribution of the booty. Whosoever managed to lay its mandibles 
first on a eateipillai' was acknowledged the undisputed possessor. 

On this tree I found several small iiesls (1 took them to be sucii 
at hrst) which consi.sted of a few, say to or 16, sissoo leaves rolled 
up and fastened together by the white silky web. On taking down 
and opening up two or three of such nests I found they did not con- 
tain winged sexe.s of this ant, but were solely occupied by the workers 
and a few larvie. On green leaves which formed the inner apart- 
ments were noticed Coccid-s (Lecanium hesperidum) in large num- 
bers. 1 concluded, therefore, that these small leafy constructions 
were not the nest.s. as 1 took tlunii at first to be. but were the cattle 
sheds of the liig colony of this species of ant. which had established 
itself on the tree. 

The workers take very great care of their cattle ; 1 have observed 
them on several occasion.s removing the f'occids veiw gentlv between 
their numdibles. from such leaves as get withered (on account of all 
the sap having been drained of) and laying them on to fresh leaves. 

Like many other ants this .specie.s is also Jiiimieked by spiders, 
In my collection I have two such spiders ; and resemblance in tlu' 
case of one spider to the anr worlcer is ('xeecdingly striking. The pupae 
of this species are found naked in the nest, i.e., not encased incocoons. 

My friend .Mr. I’. ('. Sen (Entomological Collector. Hcngal) 
tells me that this ant is very common in cortani jitirts of Eastern 
Ecngal and .\ssam. Nests are generally found on mango trees, 
and eonse(|iioutly the workers of this species arc verv troublosonie 
to mango phickers in the mango season. On some trees they aiv 
su abundaul that men cannot climb up for fear of then- bite whicli 
is very painful. In such cases they pluck mangoes hv means of 
bamboo-poles or some such other thing. This ant, though a serious 
nuisance in this way. serves a usefitl purpose on the other hand. 
Ill Eastern Eengnl jieople tie a small ba.sket to tlu^ end of a bambon- 
poie which they raise and flinrst info a big leafy nest of this ant. 
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A couple of sliai-p jerks are then givou to tlie pole «,th the result 
that the larva,, pupa, workers. ete..lall thick lui,, the haskei. 
wliich is talren clown. ’I’o get rid of the workers au,l wtuged sexes 
handfuls of ashes are thrown into the basket. Ltuva iiiid pupte 
are picked out then and are u.sed either alone or with |>ow(lered tire, 
as baits for catching fisli. 

It will not be out of place to i|Uute liere the following inteicstine 
note wbicli appeared in the Journal of the |{oiul)ay Natiiial llistorc 
.Society. Vnl. XIII, p. bSti. under the signature of .Mr, A. .M. hong: 

■•Tlic Murries of Ra.ster- -the snutherinnost Native State in 
the Central Provinces use the red ants as a tegnlar aiticle of diet, 
Ihrougliout the year, hut more especially liuting the ilry seti- 

soii, the Purjas a sub-class of the .Miinies collect nests of veil 

itiits and after tearing them open shake out the eontents into ;t cloth 
and beat the insects mature and iimualnre into a pulpv nuiss with 
a stone, and when all arc dead enclost' them in a packet. ;d)ou1 the 
•size of a goose s egg made of sal leaves. In this i nnditiou the article 
is taken to the bazaar and sold for a pice. To preptire the sijuashcd 
ants for fond they tire mi.xecl with stilt, turmeric tind chillies anil 
ground down between stones, and are then eaten raw with boiled 
rice. They are soiiietime.s cooked up with rice hour, salt, ehillies.ete., 
into a thick ptiste ; and in this condition the food is said to give the 
eater of it great power of resistance against fatigue and flu- sinTs 
heat.’ ' 

Economic— liavi. seen aliove that the worlcci's of this 
species readily attack caterpillars, and consequently very few cater- 
pillars are found, if at a)), on such trec.s as hiivi. colonies of this ant 
established on them. Next we see tliat these ants tend (,'occids and 
Alembracids which aie iiijnrions insects inasmuch as they extract 
sap from the branchc.s and .shoots of tree.s on which they arc found ; 
but pipal and .sissoo trees, on which colonies of this ant generally 
oxiiSt. are so vigorous and healthy ni growth that tlio damage done 
to them by these Cocoidsand Membracids never comes to any 
appreciable amount. Again, we notice that in one place the larva, 
and the pnpm of tins ant are used as baits for fishes in another 
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place as an article of regular diet. Last but not the least, in 
removing to its nests dead insects and their broken limbs, which 
if left oil the ground would rot and decompose, this ant docs the 
ivork of a good scavenger. Taking into consideration all the above 
points, 1 am of the opinion that this ant is both beneficial and 
useful, although in valuable fruit gardens it is sometimes very 
troublesome. 

M i/nnecocystus setipes, li'orel. 

.Vnts of this species are common at Piisa and are found through- 
out tli(> ywir. They make their nests imdergronnd and I have seen 
these both in hard and in sandy soils, and also in high banks of 
earth. If the ni'st is a long-established one, the entrance to it is 
more or less a transverse slit, and not circnlar as in the case, of many 
other ants. Outside tlie nest there is to be seen a heap of earth 
dug and thrown out. The transverse slit and the heap of earth 
outside a nest are charneteristic features of the nest of Myrmemnys- 
t)is f^etipes. 

I have not b(>en able to ascertain definitely the inner structure 
of a nest, but having dug up several of these, I conclude that the 
main path in a nest, after the enti’anee, lies in a horizontal direction 
for a little distance, then it gradually goes deeper ami deeper in an 
oblique direction, after which it branches off into different sides, 
loading to various chambers set apart for definite purposes, e.g., the 
eggs and larvse chamber, the pupa; chamber, the Queen’s chamber, 
lumber rooms, etc. In the last named room all sorts of rubbish is 
thrown, such as empty pnpie cases, wings, hard integument and 
useless parts of insects brought into the nest. 

W orkers of this species carry all sorts of things and insects to 
their nest, such as fruits of Ficus trees, millipedes, grasshoppers, 
N'europterous insects, wasps, ants, be.etlcs, moths, bugs, etc., living 
winged and wingless Termites arc also carried into the nest in large 
numbers. In the case of winged ones the, wings are clipped off and 
thrown into the ‘ lumber room ’ and the wingless ones are carried 
into the store chambers, where they arc packed in groups of twenty 
to thirty. Plundering habits of this ant have also^ been observed. 
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Once a worker of Iridomyrmcx anctfs wa.i CiUTviiio- a dead Siilu-^id 
wasp (Cra&ro sp.) and a worker i.f Rctipe^ waylaid it. Th,. hist 
named caught hold of affcejw and violently shook it wiih tluMkaul 
wasp. The wnisp dropped from the gra.sp of the m/ec/),*,- and the 
anceps from that of the srtipea. 'I'he xetipes e.onid neither see the 
Wiisp nor the anceps, althongli botli were lyiiie close to it on the 
riglit hand side. The selipes commenced a aearcli in the opposite 
direction and in the meantime another cmccjw turned up on the 
scene and both the anceps carried away tlie dead wa.sp. As re- 
gards tlie sight of these big ants, snch tis Mj/mccori/sliis sclipvs. 
CampoMtiis compressus, Sima |■l(|onil|l■ll and ih(> like, my lielief is 
that they can see in particular directions only, I have noticed 
workers of these grappling witli their victims on different ocea- 
sions ami generally missing them aftei' the first onsla tight, tliongh 
they were lying quite close by. 

In the last week of March 1908 a( Wazirahad and in the 
niiddlo of April 1908 at Lahore (Punjab) I got beantifnl winged 
specimens of a male ant. Most of tlie.se were eoileeted on the 
banks of the Chciiab and on wet soil, but on two different oi’cii- 
.sions i captured a couple of (hesc near (he eiUranct' to a iK'st 
of Mtjrmecocyslus selipes under eircnmstaiices which mtide me sus- 
pect these to belong to the ne.st, and (o be the males of this 
.species. This point was establLshcil when in .March 1909 on my 
digging up a populous nest of this ant. 1 found neatly a dozen in- 
sects, similar to the supposed males, running out of the ne.st. 
These males can fly to a very great hoiglit and (unlike other 
winged ants) cannot be caught easily by liand. 

In the “h'anna of British India; Hyinenoptera.' ' \'ol. II. 
p. 312, only the ivorker of this .species is dcscrilied : the females of 
this species were secured livme long ago and there was no difliculf} 
experienced in identifying them, for tlie workers and the females are 
almost identical in general appearance, only the former are .smallei' 
and wingless and the latter larger and winged. The malt' liear.s no 
re.semblance cither to tlie female or to the worker in colour nr 
I describe it as follows : 


appearance. 



LIFK HISTOKIES OF INDIAN INSECTS (iIYMENOPTERA). 


2(i2 

MjjnnemcijstmselifP.s, Forel. •; (Plate XIV, Figs. 7 &7a). Head not 
su broad as the thorax, covered from behind with long glistening 
sih ery white hairs ; mandible.s narrow near the basal portion, wide in 

the middle, and having the apical portion formed into an acute trian- 
gular tooth, close to wliich there is another blunt tooth on the inner 
inargin<n.</(')n the outer .surface there are a few large shallow punc- 
tures and long pale hairs ; anteniise 13 jointed, scape very long, equal 
in length to about 8 basal joints of the flagellum ; clypeus convex; 
eves large and prominent ; ocelli distinct, placed in a triangle on the 
vertex : a distinct fovea in front of the anterior ocellus, and from 
this runs a smooth longitudinal line down to the top of the frontal 
area. 'L'horax compressed; pronotnm slightly below the level of the 
uicsonotuni which is convex and bears in the middle a smootli 
longitudinal line : scntclhim prominent ; me ta thorax gradually sloping 
towards the apex, covered with .short, soft, white recumbent pubes- 
cence. Node of the pedicel is convex in front, concave from behind, 
covered with a few long white erect hairs. Abdomen cylindri- 
cal. segments glabrous above, their basal portion constricted, ven- 
tral side covered with long pale hairs. Genitalia very large, exserted. 
Head and thorax black, chalybeate, in certain lights, remarkably 
so in fresh specimens. Legs (excepting cox8e, trochanter and the 
basal portion of femora which are black), apical joints of flagellum 
and the abdomen ferruginous. Wings hyaline, the nervurc.s thick, 
radial cell fuscous. 

Length 12 mm., expanse 17 mm. 

Acantholejyis frauenfeldi, Mayr., var. bi'partita, Sm. 

This is one of the fast running ants and is easily confounded 
with the other small black ant (Prertolepi^ hngiewnis, Latr.) which 
also runs very fast. I have seen the nests of this species underground 
near tlie foot of trees, bamboo clumps, and in cracks and hollows 
in pucca masonry. The workers are generally found running up 
and down the trunk of such trees as Tectona, Delbergia, Ficus, etc. 
Evidently they have their cattle byres on these trees for the ants 
that descend invariably have their abdomen considerably distended. 
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Once I iiotiecd them coiigregatiug in huge miml,..rs sim.kr.l 
eombs of Pollstcs Mrnois ami flora,. K. Tlies,- liiw 
been observed to ntleml Apliides on Ak (Calolroios a) ',,,,1 

Coccids sp.) on orange trees, and also dead 

insects to the nest. Winged .se.xes have been .d.taiued from the 
iicsts during July and August. Pupm are encased in cocoons. 


Pt'€,,oPp/s lo)irj(rornf.'i. Latr. 

The nests of this specie.s are generally undergronml ami ilm 
entrance hole is soinetinie.s covered with dead and fallen l.-aves. 
Once 1 came across a ne.st which wa.s located in the iniid; of a lii; 
tree, just near its base. There wa.s a big holhiw in the Inmk alioin 
a foot and a half from the ground. Inside this the wood wa.s decay- 
ed and reduced to soft pulp. On my reiuoviiig this soft woody 
material from one .side 1 foiiml nnderneatli, it coniitle.ss woila'is, 
larvae and eggs of this .specie.s and also tunnels and galleries leading 
far inside into the trunk. 

From another nest wliieli wa.s discovered near a thatched house, 
and was hidden from view, being covered over with dead leaves, 
1 secured a specimen of McrisiixMleni.'s bciisonf We.stw. (Paiissidic). 
This is one of the fast running .species of ants. 


Camponotiis compremis, Fabr. 

This species i.s very common at Pii.sa, workers being seen 
almost througliout the year. During the rains tliey ia'come abun- 
dant, but get scarce totvard.s winter. 

Tlie ne.sts are generally found underground at the foot of trees 
and bamboo clumps. They arc sometimes found in the walls of 
houses also. 

On account of its sugar-bunting habits and e.xce.ssive fondues, s 
for sweets this species bccoine,s a regular nuisance, during wet 
weather, iii store-rooms where jars of sugar and pots of jaggery ai'e left 
without tight covens. The workers feed on dead insects also. The 
heshy portion is c.xtracted and cousiime<l on the spot, hut, when a 
worker succeeds in chopping off a larger sUce of Ikash, it i.s seen 

0 
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trotting off to the nest with it. Once I noticed them carrying tho 
pupge of Afis ficnr.a, F., which they extracted from the cells of ;i. 
comb fallen on the ground. 

This species is a well known ‘ cattle tender ’ and the workeis 
have been observed feeding on the honey-dew exuded by : — 

1. Membracids {Oxijrhmthis laramhts, Fabr.) on Babul (.dmc/c 
ambiea.). 

2. Fereopids (Machwroia fhnitia\ Dist.) on Ber {Z'izijplr'is 
jujiiha). 

3. Aphides : («) on vegetable beaus. 

(b) A greenish-blue species on Jlaize (7,ea matfs). 

4. Coccids : (o) Astcrolecaniiini milinrk. Boisd, var. rohuf^la. 

Gr., on Bamboo. 

(6) Dadylopiiis sp. on a wild busli. 

(c) The Lac Insect. Taclumlia hweu, Kerr. 

This ant is a source of regular annoyance to the lae grower. 

( n their eagerness to obtain ‘ honey-dew ’ the worlcors of this species 
often nip off the white filaments, the two anterior of which, are con- 
nected with the respiratory apparatus of the Lac Insect, tlie Coccid 
being killed conserpiently. 

This species has been observed at Pusa to attend the eaterpillai's 
of Catochriisops cnejus, F. (Lyccenidce) also. Three or lour worker.? 
may be seen with a single catoj-pilla-r at a time, some stroking it 
with the antenna! and others getting on its back. Tlie caterpillai 
does not resent the overtures of the ant and in some cases it has been 
fouird essential to keep the ant and the caterpillar together for tlie 
successful rearing of the latter. 

The caterpillar discharges through a crescent shaped aperture 
situated on the 7th segment a drop of a white, very slightly vi.scoiis 
fluid which is greedily licked off by the ant. The caterpillar can 
close or open this aperture at will, and, through the middle of this, 
the fluid is excreted. The ants are in the habit of examining, ratliei 
feeling, this portion with their monthparts from time to time to 
ascertain if any fluid has collected there. 
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On days of brisk showers followed by (do.se ulmosiihere dnno. 
rlie rainy month of July the winged sexes of this .spoeie.s take High', 
just at the time when dai'kncss sets in. (in sucheveiiiiig.s .seon's 
of females and males of this species are attracted to Ihdit 

A worker major was once observed moving about with t lie inulei - 
Mile of the thorax touching the gronud, the wlioh' liodv .strcli lied 
10 its full length, turning the head from left to riglil' and dev rrrsd, 
us fast as its massive ugly size admitted ; in short, it was in an c'\- 
tremely annoyed and perplexed eoudition. I could not imdersiand 
wbat had troubled it. .Vftcr a closin' oxuminalion 1 noticed a small 
reddish ant being very roughly caught, squeezed and lastly mutil- 
,ited by the worker major. 1 jiicked up the small ant, Imt the corpse 
was too mangled to be ideiitihed. On .suhso([iient occasions when- 
ever 1 saw a worker niiijor of this species in this dazed condilioii 
1 was sure to lind some d('ad or dying small ants close liv, I have 
also witnessed coinpicsK/id wholesale massacre ol tlu' hel[)less 'I’er- 
niites whofiever the latter happened to be open to view. 

In this species, I think the colony is founded hy a lerlilizcil 
female siiiglelianded. < hi three diH'orcnt occasions, while digging 
lip some ncst.s, i found an oval chuniber inhahited liy a .single 
female of this species with about half a dozen young larva) and 
two or three cocoons. 

Polpihacitis simplex, .\layr. 

1 reproduce here my note on this species which has already 
appeared ui ‘Indian Insect Life.' 

' ■ Ncst.s of this .species are found on low bushes, high t rees, 
under bamboo sheaths, and on sugarcane leaves. 'I he, ne.st is alwa}'s 
con.structed in such a way a.s caiurot be easily discovered by a casual 
eye. A greater portion of it is covered over by leaves and the por- 
tion open to view is not easily recognisable. It looks from a di.s- 
tance as if it were made of clay and cowduug mixed with dry pieces 
of leaves, straw and grass, hi reality it is a brown silky cobwebby 
material, over which are thickly and closely laid dry pieces of leaves. 
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straw, etc. Ju.st as (Ecoj^hylla smanujdim workers make use of saliv- 
ary tlireads secreted by tlioir larva; in folding the edges of leaves 
together, so do the workers of this species. They catch hold of the 
lar\'a! between the mandibles and carry them over to the places 
where the web is rcipiiiedto Ik; spread. The larva; go on laying and 
stretching threads mechanically as wanted. Other workers bring 
dry picee.s of straw and spread them over the web while it is still 
fresh. When a nest is cut open from any part a few of the 
workers at once rush up to the .spot and plant themselves as 
sentinels to guard the breach, while others remove to a secure place 
larva; and pupa; or whatever be in that j)ortion of the nest. After 
the chamber opened to view is cleared of what it contained, the 
workers hold the torn portions between their inaudiblc.s and pull 
inwards. Thus the aperture is made as narrow as possible, and 
then a coiipk; of larva; are brought and the web is drawn across the 
rent in the usual way. The whole in.sido of the nest is lined with 
the brown sillcy cobwebby material, and the partitions between 
different chambers are also made of this )natcrial, but without 
straw, 

“ Antsof this species also tend cattle lor whose protection they 
prepare byres of flu; same cobwebby material and cover also in a 
similar niamier as their nest. Such byres were, found on a sugarcane 
leaf, and also on a weed, close to established nests of this species. 
Wkn-kers were seen going in and coming out of those cattle sheds. 
On removing the covering large, clasters of sugarcane Aphis weiv 
found in the former and Monophlebus in the latter shed. Workers 
of this species have also been observed carrying a large dead fly 
to their nest. Pupie are encased in light brown cocoons. The 
winged sexes were obtained from nests in August and September.'' 

It has been said in the foregoing page,s that the pupa; of (Eco 
phjlla smaragdina are naked, and those of Mijrmecocgstus setlp& 
encased in cocooils. Smaragdina nests in trees, and setipes under 
ground. The larvse of the fornier produce silk threads and so do those 
of the latter. The former uses them in binding together the leaves oi 
trees for the nest and the latter in spinning cocoons inside which 
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tkey pupate. Tlie question, tliei-etoie, arises wliy shmild urn the 
larvae of smanujdum pupate inside, eoeoons wlien thev can ininliiee 
so much silk as enal)le,s them to prepare nests of siieli iarL;i' 
ilimensioiis ; and why, on the other liand, .should sctijirs not nest on 
trees when the. larvae can .secrete silk thread which iiiav he used lor 
lolding the leaves together ? If it be urged that the siiKdiiijiliuu 
larvic do not spin cocoon.s bccau.se they lijid the inside of (he lirdV 
nests quite soft and sheltered 1 shall iptole the iustam-e of /’o/i/- 
tliachis simplex, which to me appears to occupy an internualiate pnsi- 
tioii'in this respect, between the two .species. 'Pile ant nests on I rec.s. 
the lai'vgo are used like tho.se of smnmqdiiut for coiislnicliiig 
the nest, all tlio apartments are lined with silk front iiisidi\ and yet 
the larvio pupate inside cocoons. If, on the other hand, in the cattle 
tending habit of smamgdina and simplex is foun<l an e.xplanation 
for their nesting on trees, then the po.sition of .such ants as tciMl cal- 
tle, but ne.st underground, liecomes unaccountable. In this con- 
nection Iridomyrmex anveps and Camponuttis miitpi'cssas, dc., may 
be taken as examples. If there is any parliciilar reason or motive 
ill this, perhaps the ant.s know it best; at least it is beyond my 
comprehension. 




PUBLICATIONS OF THE IMPERIAL DEPARI- 
MENT OF AGRICULTURE IN INDIA. 


[To BE HAD FROM THACKER, snxK * CO.. <'AUi nA.; 

Annual Report of the Imperial Department of A-iiicuUure in fiuli.i tor ihe youi- liKltd:., 
Price, As. 12 or h-. ‘Id. . • • ■ 

Report of the Imperial Department of Afiricnltiire in Iiuiia for the years IRa'i UO and lOdli iiT, 
Price, As. 6 or Id. 

Report of the Agricultural Research Institiite .iiid College. Pds.i, iiuhuliiig Hepoit of tlio 
Imperial Cotton Specialist for the years 19(17 (19. J’ricc, As. 4, 

Report of the Agricultural Research lusiitute an.l(’olle\ie. IVjsa, including Kepon o! th<- 
Imperial Cotton Specialist for the year 1909-10. Price, As. f or .*n/. 

Report of the Agricultural Research Invtitiile and College. Pns.t (irK-lnding Roporl of ilio 
Imperial Cotton Specialist) forlOIO-ll. Price, As. U or 

Report on the Progress of Agriculture in India for the years 19(i7 ()9. Price. As. (i or 1<(. 

Report on tlic Progress of Agricnltiire in India for the year llluiMO. P.y llKKNAKt) (,'uvkN'J'i:\ , 
(.Itfg. Inspector- General of Agriculture in India. J’liee, As. (i oi' 7«/. 

Report on the Progress of Agriculturo in India foi- 1910-11. Price, As. IJ or 1>. •_’</. 

Proceedings of the Board of Agriculture ill India, held at Pdsa on tlie (>th January ItKjo ami 
following days (with Appendices). Price, A.s. S or 9(f. 

Proceedings of the Board of Agriculture in India, held at Pusa on the l ltli January 19U6aii(l 
following days (witli Appendices). Pi ice, As. 12 or l.v. t'lf. 

Proceedings of the Board of Agriculturo in India, held at Oawnpiir on (he IStli Felirmary 
1907 and following days (wiili Appendices). Price, Rc. 1-2 or l.v. 6(/. 

Proceedings of the Board of Agricnltiire in India, liehl at Piis-i on the 17th Pehi nary l9(Jh 
and following days {with Appendices). Price. As. S or W. 

proceedings of the Board of Agriculture in India, held at N.igpur on the loth Febniary 1909 
and following days (with Appendices). Price As. S or 9'/. 

Proceedings of the Board of Agriculture in Indi.i, held at Piisa oii the 'Jlst Pehniii y 1919 
and following days (with Appendices). Ih ice, As. 8 or 9i(. 

Proceedings of the Board of Agneultnre in Indi<a, held at Piisa on the ‘JOth !Kovcmher 1911, and 
following days (witli Appendices). Price, As. ID or Ij. 

.Standard Curriculum for Provincial Agricultural Colleges as recoraiuended by the Board of 

Agriculture, 1908- Price, As. 4 or 'vf. 

The Agricultural Journal of India.— A. Quarterly Journal dealing with subjects connected 
with held and garden crop.s, economic plants and fruits, soils, manures, methods of cuiiiva- 
lion, irrigation, cdiinatic conditions, insect pests, fungus diseases, (O-operativc credit, 
agricultural cattle, farm impleioeiits and other agricultural m.atters in India, lihistration.s 
including coloured plate.s form a prominent feature of tlio Journal. It is cdite<t by the 
Agricultural Ad vi.scr to the Government of India. a.s.sistcd by an A<lvisory LommittBe ot 
the StatJ of the Agricultural Research Insfitnre, Piisa. Aummf 4-«hfcri;Jiv«, Rs. b or . 
Single copy, Its. 2. 


Memoirs of the Department of Agriccltuke i.n India aro 
issued from time to time as matter is available, in separate series, 
such as Chemistry, Botany, Entomology and the like. 

botanical SERIE5 


Vol. I, Sn. 


J. 


Studies in Root Parasitism. The Haustoriiim 
P. 4 iir I. --Early Stages by C. A. Bakbek, M.a., 


of Sanluium aUnnit.— 
r.L.s. Price, He. 1. 


Part II.— The Structure of the Mature Haustoriuni 
between Host and Parasite by C. A. BakBEK. H-a 


and the 
F.L.S. 


Inter-relalious 
Price, Ks. S. 



Vol. 


No. 

II. 

Vol 

I. 

No. 

III. 

Vol. 

I, 

No. 

IV. 

Vol. 

I, 

No. 

V. 

Vol. 

I, 

No. 

VI. 

Vol. 

11. 

No. 

I. 

Vol. 

11, 

No. 

11. 

Vol. 

11. 

No 

III. 

Vol 

II, 

No. 

IV. 

Vol. 

11, 

No. 

V. 

Vol 

II. 

No. 

VI. 

Vol. 

11, 

No. 

VII. 

Vol 

u, 

No. 1 

nrr. 

Vol. 

II. 

No. 

IX. 

Vol. 

Ill 

. No. 

I. 

Vol. 

III 

. No. 

H. 

Vol. 

HI 

. No. 

HI. 

Vol. 

111 

. No. 

IV. 


Vol. Ill, No. V. 
Vol. Ill, No. VI. 

Vol. IV, No. I. 
Vol. IV, No. II. 

Vol. IV, No. Ill, 
Vol. IV, No. IV. 
Vol. IV, No. V. 
Vol. IV, No. VI. 


BOTANICAL 5ERIK5— 

Indian Wheat Rusts by E. J. Rptler, M.B., F.L.S., and J. M. Harman, 
Price, Rs. 3. 

Kunsus Diseases of Sugarcane in Rengal by E. J. RuTLER, M.B., F.L.ii, 
Price, lls. !». 

Oos$ypium Obtitsi/olium, Roxburgh, by I. H. Bukkill, m.a. Price. Re. 1, 

An Aeeoimt.of theGenna Pijthiiim and some Chytridiacece by E. J. Butlkh, 
u.B., F.L.S. Price, Rs. i-8. 

Cnphalmros Virescena, Kittize : The Red Rust of Tea by Harold H. Manx 
D. sc. : and C. M. Hutchixsov, B.a. Price, Rs. 4, 

Somo Di.seases of Cereals canaed hy ^iderospora Graminicoia by E. J, 
Butler, m.b., f.l.s. Price, Re. 1-8. 

The Indian Cottons by G. A. Gammie, f.l.s. Price, Us. 7-8. 

Note on a Toxic Substance excreted by the Roots of Plants by F, 
Flkk.tieu, m.a., b.sc. Price, Re. 1-8. 

Studies in Root Parasitism. Ill, -The H.iiiHtoriiiin of Ofoa; by 

C. A. Hakbkr. M.A., K.L.ft. Price, Ks, 2-S. 

Studies In Root Parasitism. IV.— The Haustorinni of Can.v/fc'ra JlhmJii by 
C. A. Bakuek, M.A., F.L.S. Price, Its. *’-S. 

Some Experiments in the ITybridising of Indian Cottons by P. F, Fvsoy 
U.A., F.L.s>. Price, Ke. 1-8, 

The Varietal Characters of Indian Wheats by Albert Howard, m.a.. 
A-R.u.S., F.L.S., and Gabuielle L. C. Howard, m.a. Price, Re. 1. 

The Mulberry Disease caused by Coryaeum Mori, Nom., in Kashmir, witl; 
Note.s on other Mulberry Diseases, by E. J. BUTLEK M.B., r.L.S. Price,, 
Ke. 1-8. 

The Wilt Disease of Pigeon-Pea and the Parasitism of Neonosmospora 
Vaainfecla, Smith, by E. J. Butlek, M.B., F.L.S. Price, Ks. o. 

Studies in Indian Tobaccos. No. I. -The Types of Niootiana HadiM, 
L., Yellow Flowered Tobacco hy ALBERT Howard, M.a., a.r.c.S., f.l.s,, 
and Gabriellr L. C. Howard, m.a. Price, Re. 1. 

Studie.s in Iixlian Tobaccos. No. II.— The Types of Nicotiana Tahacum, 

L. , by Albert Howard, m a., a.k,<’.s,, f.l.s., and Gabriellr L. C. 
Howard, m.a. Price, Rs. 9, 

Stmlies in Indian Fibre Plants. No. L— On two varieties of Sann, 
Cro^a/aW(i /jntcf'a, L., by Albert Howard, m.a., a.r.c.S., f.l.s., anti 
Gabriellr Ij. C. Howard, m.a. Price, Re. 1. 

The Influence of Environment on the Milling and Raking Qualities of 
Wheat, in India. No. I.— The Experiments of 1907-0S and 1908-09. By 
Albert Howard, M.A. , A. K.o.s., F.I..S., IT. M. Leake, m.a., f.l.s., and 
Gabkielle L. C. Howard, m.a. Price, Re. 1-8. 

The Bud-Kot of Palms in India by E. .7. Hutler, m.b., f.l.s. 
Price, Rs. 2. 

The Economic Significance of Natural Cross-fertiiiaation in India by Albert 
Howard, m.a., a.r.o.s., Gabkielle L. C. Howard, m.a., ami 

ABDUK Rahm ax Khax. Price, Rs. 4 8. 

The Millets of the Genus in the Bombay Presidency and Sind by 

G. A. Gammie, f.l.s., Imperial Cotton Specialist. Price, Re. 1. 

Studies in Indian Fibre Plants. No. 2.— On Some New Varieties of Hihisr.ui 
Cannahinus, L., and iJiOiseus Habdari^a, L., by Albert Howard, 

M. A., A.R.U.S., F.L,s., and Gabkielle L. C. Howard, m.a. Price, Ks. 3. 
Notes on the Incidence and Effect of Sterility and Cross-fertilizatiotj in 

the Indian Cottons by H. M. Leake, .m.a. (Cantab.), f.l.s., and Ram 
Prasad. Pi ice, Re. 1. 

Note on the Inheritance of Red Colour and the regularity of self-fei til 
ization in Cordiorua Gapaularis, the common Jute plant, by I. H- 
Rerkill, M.a., and R. S, Fixlow, b.sc., f.c.s. Price, Ke. 1. 
GbservationB on Certain Extra-Indian Asiatic Cottons by H. M. Lrakl, 
M. A., F-L.S.. and Ram Prasad, A.sst. to tlie Economic Botanist, C. 1’. 
l^rice. Re. 1-8. 

The Morphology and Parasitism of Rhiructonia by F. J. F. Shaw, 
.A.K.C.S., F.L.S. Price, Rs. 2. 




